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TELEPHONE - FAX - E-MAIL 

Individuals who desire to be listed in the next newsletter are 
requested to send their numbers to the editor. 

Addresses of other echinoderm workers will be most welcome. 

A network for individuals with e-mail addresses has been set up by 

Win Hide 

Department of Biochemistry 
University of Houston 
Houston, TX 


The Echinoderm Newsletter is distributed through the network. 

Hide edits STARNET, an e-mail newsletter for echinoderm biologists, 
e-mail: whideematrix.BCHS.UH.EDU 
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REQUESTS AMD INFORMATION 


Contents of GBRMPA* Crown-of-thorns starfish research update 
1991/92. (U. Engelhardt , B. Lassig, eds.). Published by the Great 
Barrier Reef Marine Park Authority, PO Box 1379, Townsville O 
4810, Australia. ' Aie ' Q 


Lassig, B. The research continues. 

Moran, P. Current status of outbreaks. 

Babcock, R. Spawning. 

Black, K. Computer models show us where starfish larvae disperse. 
Keesing, J. , Recruitment. F 

Johnson, C. Deep water recruitment hypothesis and the riddle of 
juveniles • 

Stump, R., J. Lucas. Ageing of crown-of-thorns starfish. 

Keesing, J. Feeding. 

Done, T. How long will it take for the Great Barrier Reef to 
recover? u 

cora^reefs 1 * Impact of the crown-of-thorns starfish on massive 
Lassig, B. So, what causes outbreaks? 


Fort Erin Marine Laboratory — Centenary 1992 

g VTOPPSimn , 16-18 September 1992. The marine resources of the Irish 
Sea; experimental ecology; ecophysiology and behaviour; evolution 
ana genetics. 

Musemn exhibit , 20 July - 6 January 1993. The surrounded Sea - 100 
years of Manx Marine Biology. Liverpool city Museum. 


^ he Llbrar y. Marine Biological Association of the 
United Kingdom, Plymouth. The Library has catalogued papers of 
interest to the MBA and PML scientists as well as all papers on 
British waters, and all papers on marine pollution world-wide 

fnI e ^? CeS ba K k t0 19 1 5 "• beln * added to the Library Database 
and this can be searched for all aspects of research on British 
waters and marine pollution. oritisn 

OPhiurold taxonomy . Seiichi Irimura is seeking students to assist 
in work on the taxonomy of Japanese ophiuroids. 

Jack Cohen, B.D. Massey (Univ. Birmingham), A. Prettsome (Plymouth 
"***?* L £ borato 5y ) are studying the effectiveness of ^perm 
zatl ° n of Bsaymiephinhs millarip. About 1/1000 sperm 
fertilze under experimental conditions regardless of the number of 
eggs. 
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V.G. Klikushin (St. Petersburg Paleontological Laboratory) is 
studying pentacrinids and has recently published a monograph on 


Chantal Conand is now at: Laboratoire de Biologie Marine 

Universite de La Reunion, 15 Avenue Rene Cassin, 97489 Saint-Denis 

cedex, France. La Reunion is a volcanic island in the Indian 
Ocean. 


S. Johnsen (Univ. of North Carolina, Chapel Hill) is studying the 
responses of echinoderms to polarized light. 

Botsford, L.W. , J.F. Quinn (Bodega Marine Laboratory, University of 
California at Davis) at studying the spatial management of the 
northern California red sea urchin fishery. The population of s. 
franciscanus in northern California has declined nearly one— third 
This study is designed to describe the variability in population 
dynamics over space and time to assist agencies regulating the 


D.J. McKenzie and M.S. Kelly (Scottish Marine Biological 
Association, Dunstaffnage Marine Laboratory) have been studying the 
sub-cuticular bacteria of echinoderms from the British Isles. 
Twenty- five of fifty-one species examined have SCB. The 
distribution of SCB among species and taxa is very curious. 


Maeve Kelly was awarded the Bank of Scotland Waitangi Fellowship to 
do research at the Portobello Marine Laboratory, University of 

°^2°' J? U £ e< 4 n ' New Zealand in the of 1992. She collaborated 

with Michael Barker in studies on the potential vertical 
transmission of sub-cuticular bacteria in ophiuroids. 

John Himmelman (Universite Laval) is spending a sabbatical year 
(1992-1993) at the Institute Oceanografico de Venezuela! 

tt^Andrm 1 0rlent ® and th ® Gatty Marine Laboratory, University 

Disease in Strongylocentrotus purpuratus and Strongylocentrotus 
franciscanus: Mortality from disease for these species was 

reported by Dayton et al in 1992 (P.K. Dayton, M.J. Tegner, P.B. 
Edwards. 1992. Temporal and spatial patterns of disturbance and 
recovery in a kelp forest community. Ecolological Monographs. 62. 
421-445) . Dayton reports he has noted the disease since he started 
studying in the southern California area in 1970, and that Wheeler 
North and John Pearse saw it before that. He has observed it to 
cover areas ranging from hectares to ca. l square kilometer. He is 

willing to collect specimens for anyone interested in identifvina 
the pathogen. 2 * 

J.D. Gage (Scottish Marine Biological Association, Dunstaffnage 
Marine Laboratory) is comparing growth rates of shallow-water and 
deep-water echinoids. He and Paul Tyler (Oceanography, 
Southampton) are collaborating in a dietary study of starfish 
species from the Rockall Trough. Both of them and Craig Young 
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®.f a I* ch Instit “V° n 7 have been studying the reproductive 
biology of deep-sea echinoids. 

Wiloox (Dunstaf fnage Marine Laboratory) is studying the 
genetic basis of salinity tolerance in Asterias rubens. 

Aykio Agatsuma (Hokkaido Central Fisheries) is interested in the 
population dynamics and reproductive biology of sea urchins. He is 
studying Strongylocentrotus nudus, S. intermedius, and 
Hemicentrotus pulcherrimus. 

K. Emily Knott (University of Alabama) is interested in the use of 
echinoderal e ° hniqUeS ln studyln « the Phylogenetic systematica of 

R f" a 7" Jf ib8on (Institute of Marine Biology, Vladivostok) is 
digestive t tract 9enerati ° n ° f holothurold tissue, emphasizing the 

Eghino^vnns at the Australian Museum fSvdnavl 
(communicated by Dr. Penny Bmrints, Collection Manager) 

Many of you are no doubt aware that Dr. Frank Rowe has left 
^®f® aroh and ^h e Australian Museum, Sydney, to return to less sunny 
Hi™*' 5 9 fV We11 Baintained collection bears testiment to 

fauna the^oTi J^° UrS " i Comprehensive in the eastern Australian 

bh . ® 1 °" also represents shallow and deep-water 
* f the Wlder Indo-Pacific, Antarctic regions and beyond 
And of course, the Austrlaian Museum is host Xvlopl.v 
(Concentricycloidea) - fondly known as "Daisy". Hie collection 

of f iirs 6S The drv W cni\ th colle< r tion Manager and four technical 

™ ^ y collac tions are in controlled environment storage 

S" d bb ®. r ®^ ds ar ® being put in computers. The Lizard Island 
Research Station, far North Queensland, is a facility of the 

Lvl^Vail 0 arfh^h The directors there. Dr. Anne Hoggett and dJ. 
Lyle Vail, are both echinoderm researchers. So although Frank is 
no longer with us, our collections and interest in echinoderms 

and* Vac Ait ies inVl p te workers to ®ake use of our collections 

and facilities. Enquiries may be directed to the Collection 
Manager, Marine Invertebrates. collection 

SCHEDULED MEETINGS 

LARVAL ECOLOGY MEETTWns 
Marine Sciences Research Center 
State University of New York 
Stony Brook, New York, 11764-5000 
20-22 August 1993 (tentative) 

' R * K - Cow ®n (516-632-8711), W. Wise 

FAX (516-632-8820) 

PUBLICATIONS OF THE PALEONTOLOGICAL RESEARCH INSTITUTE 
1259 Trumansburg Road 
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Ithaca, NY 14850-1398 USA 
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Arakawa, K.Y. 1990. A handbook on the Japanese sea cucumber — its 
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Midori-Shobo Publishers, 2-14-4 Ikebukuro, Toshima-ku, Tokyo 171) . 
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fertilization, rearing embryos and larvae. Includes: 

Buznikov, G.A., V.I. Podmarev. The sea urchins Stroncrvlocentrotus 
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Podmarev, V.I. The starfish &jsterinfl pectinifera (Muller et 
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Johnson, C. (ed.). 1992. Crown-of-thorns starfish on the Great 
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Australia, see also: Australian Journal of Marine and Fres h water 

Research. 43 (1992). 

Klikushin, V.G. 1992. Fossil pentacrinid crinoids and their 
ocurrence in the USSR. St. Petersburg. This monograph summarizes 
the history of the study of pentacrinids , their skeletal 
morphology, and nomenclatural problems. The taxa are diagnosed 
and their geographical and stratigraphical limits defined. The 
author's concepts of taxonomy and phylogeny are given. The 

occurence of pentacrinids in the USSR is discussed in detail. Most 

known species are illustrated. The life-style of fossil and recent 
forms is described. Williams, D.I. 1992. Larvae and evolution. 

Toward a new zoology. Chapman and Hall. Williams suggests the 

larvae of marine invertebrates may result from captured genes of 
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non-related organisms. Much of his interpretation is based on the 
la «Y?? 4 ° f echlI ?oderms, particularly ophiuroids and echinoids. 

j iamSon# 1992# Larvae and evolution. Chapman & Hall. 
Williamson suggests the anomalies between adults and larvae of many 
groups, including echinoderms, resulted from the capture by 

? en f? from other organisms. These genes were 
incorporated into the genome of the host organisms and expressed in 
lary a l or juvenile stages. The book considers echinoderms and 

echinod^y^I ae Vh the echinoderms * the metamorphosis of 
echinoderms, the relationship between sea-urchins and brittle- 
6w&rs • 
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COTS COMMS 

Dr Brian Lassig and Udo Engelhardt 


Current COTS 

Since the last issue of COTS COMMS the AIMS 
survey team has been to the two extremes of the 
Marine Park - the Swain and Capricorn /Bunker 
Sectors in the south and the Far Northern Section 
(I'll resist the tautology!). Active crown-of-thoms 
starfish (COTS) outbreaks were observed on 
two reefs in the Swains (Gannet Cay and 
Snake Reef) and, with coral cover on 
these reefs exceeding 50% away from the 
localised aggregations, the outbreaks 
seem likely to be around for some time to 
come. 

The Capricorn/Bunker reefs maintained their 
consistency of having no COTS visible to 
manta towers, but they too have 
problems. The cover of hard corals 
was less than 30% on all of the four 
reefs in this sector surveyed. The 
coral cover at One Tree Island and Lady 
Musgrave Island had decreased 
significantly since last year's survey, probably as a 
result of cyclone Fran which visited the area in 
March last year. Lady Musgrave in particular seems 
to be suffering, going from a hard coral cover of 
>75% in 1986/87 to a level of <10% this vear. A bid 
by the Authority for additional funds from the 
Federal Government to more closely investigate 
this dramatic decline was unsuccessful. 

Sixteen reefs were surveyed in the Far 
Northern Section which includes three of 
AIMS' Sectors - Cape Grenville, Princess 
Charlotte Bay and Cooktown/ Lizard Island. No 
outbreaks were observed although several of the 
surveyed reefs are recovering from previous 



Swan^ertg'Poem 

As the last issue of COTS COMMS announced. 
Professor John Swan has retired from the chair of 
the Crown-of-thoms Starfish Research Committee 
(COTSREC) and been succeeded by Professor 
Graham Mitchell. John commemorated the occasion 
of his retirement by bequeathing the following 
literary legacy: 

The Age of Reason and Acanthaster plane! 

Under the December moon, more often under sun. 
Chance encounters during spawning, there are 
almost none. 

The female egg, as ever was the case. 

Attracts the male sperm to her embrace. 

And chemotaxis, as the name implies. 

Makes no distinction 'twixt the foolish and the wrise. 
And what is more, the oft-observed communal 
aggregation, 

Ensures for all a most successful starfish 
propagation. 

a 

Gastrula! Bipinnaria! Brachiolaria! 

Fourteen days of buoyant freedom, 
sometimes twenty-eight, 

A pea-soup diet, Dunaliella , presently their 
fate. 

Then down they go! To bed with crustose algae and 
Lithothamnium pseudosorum. 

Now watch each starfish grow from its 
remarkable primordium. 

Then come the fish, the crabs, the worms 
Their brothers, sisters, cousins. 

That finally reduce our Acanthaster population 
From the millions to the dozens. 

A few more months and then, the promised land! 
Where milk and honey flow from coral strand. 

White scars appear on branching staghorn corals. 

And far away - the muted roar of academic 
quarrels. 

It's predator removal"; "Heavy rainfall 
after drought"; 

"It's the farmers"; "It's El Nino"; "Larval 
transport without doubt". 

It seems the reef is "under threat". 

And who to blame? - the Managers, I'll bet. 


R * f Research March 1993 


P«ge II 


But Johnson points to H. McCallum's 
optimistic simulations: 

*The patterns of the starfish plagues in reef sub* 
populations. 

Are cyclical, or quite chaotic, numbers high or low. 
Depending on the larval pulses, water movement, 
ebb and flow." 

The oceans a re resilient, their systems are robust. 

Life forms adapt, evolve and flourish; corals will 
adjust. 

So shoot the foxes, feral cats, the pigs, the goats and 
rabbits. 


models (contingent upon substantial Australian 
Research Council funding); maintenance of the 
Australian Institute of Marine Science crown-of- 
thorns starfish rearing program for a further 3 years 
(subject to the availability of funds and specimens), 
and collaboration with the Cooperative Research 
(a consortiuD1 of agencies comprised of 
AIMS, GBRMPA, James Cook University, 
Queensland Department of Primary Industries and 
the Association of Marine Park Tourist Operators) in 
hydrodynamic and water quality programs to 
achieve mutual goals. 


But learn to love the crown -of-thoms; 
accept its natural habits. 


Local Controls 


Causes and Consequences 

The proceedings of a COTS workshop 
(The Possible Causes and Consequences of 
Outbreaks of the Crown -of -Thoms Starfish) held in 
Townsville in June last year has finally been 
printed. The publication contains 17 
contributions covering a variety of research 
and management aspects of the Authority's 
COTS program. Abstracts of the papers 
were included in Issue #10 of COTS COMMS. 

The real thing (168 pages) can be obtained bv 
contacting either Brian Lassig or Udo Engelhard! of 
the Authority. 



COTSREC Confabulates 


COTSR£C met in Townsville on 19 January 1993 for 
its first meeting with Professor Graham Mitchell as 
Chair. The meeting was primarily concerned with 
the research program's progress with some 
discussion of directions in the 1993/94 financial 
year. 


The Committee made a number of recommendations 
that will be put to the Marine Park Authority for 
approval. These included support for a project by 
Dr Kerry Black of the Victorian Institute of Marine 
Sciences to investigate field testing of hydrodynamic 


Can and should outbreaking populations of COTS 
be controlled 7 This rather emotive question has split 
public and scientific opinion for many years The 
long standing policy of the Great Barrier Reef 
Marine Park Authority (GBRMPA) on 
this issue is not to interfere on a large 
scale unless it can be shown that 
outbreaks are initially caused or 
exacerbated by human activity (Kellehcr 
. 1993> ' H ° wevcr * local control efforts may be 
initiated in an attempt to protect sites of 
particular value to tourism or science. Scientific 
reviews of this matter have supported the 
Authority's policy. 


ru sion cany ue. in the past 10-15 years), local-scale 
attempts to control starfish populations have relied 
largely on the use of a toxic agent such as copper 
sulphate (CuS04). Preliminary field experimerrts 
into methods suitable for controlling the starfish 
were conducted at Green Island in the early 1980s. 
The researchers concluded that of the variety of 
chemical agents tested, CuS04 had some 
outstanding properties, making it the most effective 
and efficient agent available (Hicks and Blackford 
1981) Their work suggested that approximately 7 - 
9.5 ml of CuS04 may be sufficient to kill individual 
starfish. However, their report did not provide any 
information on possible seasonal or size dependent 
variability in the actual amount of toxic compound 
required to lull starfish. Copper sulphate injections 
have since been the preferred means for controlline 
local scale populations of starfish. 


Although the latest rare of COTS outbreaks appears 
to be coming to an end, some relatively large 
populations remain on reefs in the Whitsunday 
Region and further south in the Swains complex. A 
relatively large, outbreaking (?) population of COT5 
can still be found at Bait Reef off the Whitsunday 
Islands. This typical mid-shelf reef is located some 
35 nautical miles off the coast in the Central Section 
of the Great Barrier Reef Marine Park. 


Bait Reef is the main focus for (he local diving 
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During April 1992 , I had the opportunity to examine tho f nC en 

fsrss^jsss. - wras, -F 

echinoderm paleontologists of the availabilitv ' miant+n* t0 inform 
content, and crinoid Lldings ^ ^SSS^t’SnSSin^ 1 

^the S belt"singlf 

SSffiaass .suysas^ sasjsj "das 
jsSr “ to e2siaf axril: 

together) , p“.oUi“m«5X^^^ 

Cenozoic echinoids M 7 T-a«rr**l\ one rangej , Mesozoic and 

ophiuroids (o^.M r.„Ves) (t ”° ' •« 

This ^•ria? D1 is*ourated a verv*wll* X snd n * ti t n ^ 0f th ® crinoids - 

l%lt ry .rTlr‘i. 'SrlS, 1 VT« l »““ V esln V-™“” 

sss& sUi'-dSsnu 

curatorships of Bevrich andj*2v«? 9 °^. thls ^ century under the 
collection are materials f ro» Stre "9 ths of the crinoid 

include the pyritized crinoldc a £ y * Excellent collections 
Hunsriickschiefer, Budenbach and vicinity Germ^y** th?^ 1 *" 
Devonian Coblentzian, Germany; the Middle &voSiIT£ifelt*n ,^ Wer 
the fauna from the Lower Triaeeio tIT an Elf elian fauna; 

the Jurassic Sol.^oto i«.s “„“ C " usoh ' 1K * lk ' crinoids fro. 

isls 

History). These presumed accmisitionf' ? , Museu “ (Natural 
collections from the Lower Mitsissinoia^ ' " „ re P rese ntative 
Indiana, USA; the Silurian of GntinnF c . of Crawfordsville, 
Carboniferous (Tournaisian) of Yorkshire and* th ® Lower 

collections from outside Germany include' r^ gl « d * Sm11 « 

Cincinnati, Ohio. USA; Silurian of 1,8 te Ordovician of 

Indiana, USA; northeastern Illinois USA i USA ? southern 
Lower Mississippian of central Tennessee ' nsi ' England; 

USA; Jurassic of England; and the ' US * and eastern Iowa, 

type and figured specimens from the United States 1 **™* ‘ The . onl y 
from Roemer (i960) , from the Late silurl» n S1 ^ « re ®Pecimens 
Tennessee. A few other non-German type specimen Count y» 

from Bohemia, Columbia, and Russia . ™ P include material 

During this visit I also learned of the existence of the 


I 

) 


53 


Roemer-Pelizaeus-Museum in Hildesheim, Germany 1 . Work at this 
museum includes a determination of the deposition of fossil 
collections which formed the basis of C.F. Roemer's scientific 
papers. Roemer was one of the earlier European scientists to make 
fossil collections in the New World and to name new species. 
f°s*fil ®chinoderms were named in at least (9) publications from 
1844 to 1881 , and many type and figured specimens were deposited in 
European museums. * 

Dr. Hermann Jaeger, Director of the Paleontological Institute 
and Dr. Erika Pietrzeniuk were gracious hosts during my visit to 
th e Museum fur Naturkinde. Please feel free to contact me if you 
would like any additional information, including further data on 
Paleozoic crinoid primary types. 


Roemer, C.F. 1860. Die silurishce Fauna des 
Tennessee. E. Trewendt; Breslau, Poland? 100 p. 

*Dr. Helga Stein 
Roemer-Pelizaeus-Museum 
Am Steine 1-2 
W-3200 Hildesheim 
GERMANY 
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William I. Ausich 

Department of Geological Sciences 
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The Ohio State University 

Columbus, OH 43210 USA 
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Crown-of-thorns Starfish on the 
Great Barrier Reef: 

Reproduction, Recruitment and Hydrodynamics 

Edited by Craig Johnson 

Department of Zoology, University of Queensland 

Numbed r ^^ ttSlmlian J(ntma! of Marine and Freshwater Research , Volume 43. 


Contents 


*' C JtoSSS Sn,J r,C ' d Mli “' i0 " ™ s »f Plmci. 

Observations of crown-of-thorns starfish spawning. William Gladstone. 

Enhancement of larval and juvenile survival and recruitment in Acanrhaster planci from the 
effects of terrestrial runoff: a review. Jon E Brodie. 

Pattern of outbreaks of crown-of-thorns starfish (Acanthaster planci L ) alone the Great 

7 Mp JTi V*' 0 '"’ VJBakfr - D K *>“• cTSf 

/ R Millet , B A Miller-Smith and A A Thompson. 

" ,h fc »»«* «*«>» 

p/ancO. y^Zzic.' diSPerM ' and rcCruitn,ent °f crown-of-thoms starfish (Acanthaste, 

pmSand a sc d ^ °" ^ ^ ^ Reef: < J Ues,ions of 
Daxid A La '” lwS ' e ' p,mci over a r ' ve ->ear period at Green Island Reef. 

?/ec£" S thecirclc: s,oc * :_rec ruitmcnt relationships and Acanthaster, Hamish 
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Figure 3. A schematic diagram of an isocrinid atalk. A, The proximal (top) and medial parts of the a talk are 
represented. Nodals are stippled. Note that the number of columnals/ nodi taxis increases dis tally in the proximal 
portion; it reaches a more or less constant value in the medial and distal portions. B, Partial segment of the medial 
or distal portion of the stalk. The through-going ligament connects a single noditaxis. Note that only interrolumnal 
ligament is present at synostoses whereas both types of ligament are present at symplectial articulations. 
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Figure 3. Video image-analysis plots of the decay rate of luminescent output over time. Luminescent 
output is measured as the mean number of individual light sources within four 100 cm 1 areas on the 
face of theexperimental vessel. Theerrorbarsare standard deviations for the four areas. (A) is the result 
of the initial stimulation of specimen ffl; (B) is the re-stimulation of specimen #1, after alt the light 
particles from the initial stimulation had gone dark. (C) & (D) are the initial and re-stimulation decay 
plots of a second specimen. 
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Figure 1 . Diversity in echinopluteus larvae with planktotrophic development. The overall form of echinoplutei 
varies considerably between orders and within some orders. Illustrated are representative echinoplutei from several 
orders and families. Most of these ciades themselves contain a significant diversity in echinoplutei. Species shown. 
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phosphorylation * inter ferls^witt * corticaV re^tfon 1 ^ 
cytoskeletal changes in the sea urchin egg. p. 1207. 

- ao ^ ome ' al. Analysis of male chromosomes from the hvbrid 
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of microtubule sliding in reactivated sea urchin sperm flaoella 
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# T ’ Motokawa / s - Amemiya. Sponge spicules in the 
body of spongivorous sea urchins, p. 1251. 

Tominaga, H. , M. Komatsu. Aggregation for spawnino in the 
breeding season of the sea star, Asterina minor. pT” 92. 
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species of the family Asteriidae from Japanese waters, p. 1300. 
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changes m sea urchin sugar receptors using lectin beads. 85A. 
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Bryan, P.J. , J.B. McClintock, K. Marion, s.A. Watts, T.S. 
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Appelmans, N. Evidence for chemically mediated particle selection 
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Balser, E.J., E.E. Ruppert, W.B. Jaeckle. Ultrastructure of the 
axohydrocoel m holothuroid echinoderm larvae. 109A. 

Basch, L.V. Variation in echinoderm larval nutrition: 
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strategies. 110A 

Frick , J . E . , E.E. Ruppert , J . P . Wourms . Nutrition of brooded 
young in a sea cucumber (Synapta hydriformis) . 113A. 

George, S.B. Reproductive responses of the seastar Leptasterias 
spp to variations in food supply. 113A. 

echinoi ds * **1 14 A^* 1 feeding P erformance and egg size evolution in 

br ief 114A ' G * 15 ° “ illion y ears of swimming brittlestars in 

Herrera * J*C., L.R. McEdward. Body form and skeletal growth in 
larvae of the sea urchin Lytechinus variegatus. 115A. 
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Levitan, D.R. , c.M. Young. The Allee effect in a large free- 
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Smith, S.M., J.H. Dearborn. Ophiuroid tube feet: comparative 
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Laurence, J.. D.Mahone, and W. Averv. Metals in the 

Burton, M. Indoles in urchins. 

Ferguson, J.C. Fluid volume homeostasis in starfish. 


Telford, M., and O. Ellers. Are echinoids inflated 
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Adams, J.M., and J. Lawrence. The effect of arm loss 
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Lares, M.T., and J. Lawrence. The effect of food 
^h?no?dea) Sma ^ ^ tec ^ rms var ^ e 8 at ^ (Echinodermata: 
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Mine*, GA., and SA. Watts. Steroid metabolism in 
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Watts, SA, J.B. McGintock, T.S. Hopkins G O 
Scbinner and K.R. Marion. Reproductive Biology of 
Astropecten articulates in the northern Gulf of iJexico. 

McClintock, J.B., S.A. Watts, ICMarion and TS Hont-m 




Pawson, D.L. Incidence and Inheritance of Situs 
Inversus Viscerum in Echinoids. 

Jaeckle, W.B. Multiple modes of asexual reproduction by 
oceanic sea star larvae. 

Balser, EJ., E. Ruppert, and W. Jaeckle. Ultrastructure 
of the bydrocoel of holothuroid auricularia larvae. 

Janies, D. and L. McEdward. Highly derived 
coelomogenesis in Pieraster tesselatm. Implications for 
the evolution of the concentri cycloid water-vascular 
system. 


McEdward, L., and D. Janies. Life cycle evolution in 
asteroids: whai is a larva? 


TSHoS S T?" ; B - McCliraock, K. M», 

S^ P0pU,at r d y namics and 1991 mortality 
event of Diadema anullanim in the Florida Keys. ^ 

Valentine, J.F., and K.L. Heck Jr. Herbivory and sea 
grass distributions: evidence for sea urchins 
controlling turtlegrass distribution and abundance. 

P istI ? b , ution ! growth and sediment 

P pu ation age and sublethal predation studies. 

LeClair, E.E. Brittle-star baffles - flow Dattemc in 
dense arrays of model ophiuroid arms and tW 
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i- — * i- OF THE GEOLQGIuaj-. sqctf tv OF AMFPTra e>XT 

— CALIFORNIA, October 21 to October 24 19 91 * 

w!l"»u«ilhf?“ iC " M>stt * ot * vitl1 Wosran 23 ( 7 ). (co'mminieat.d bj 

“““isSi Is tat^Sf’SSS? W “oi a““” lar * rticul * ti °"' 

B eadle, S.e. Heterochrony and eccentricity: A new model for the 
oral surface morphology of dendrasterid sand dollars. 

Baumiller, T.K. Importance of hydrodynamic lift to crinoid 
autecology , or could crinoids function as kites? d 

living stalked crinoids, P 9 py an assemblage of 

spri ' »£&-. sjsks; 

Sumrall , C.D. Plate morphology in stalker edrioasteroids . 

y °TAphLnomic a aSd ecologic^indows ? Uria " crinoid Lagerstatten: 
Watkl Silur R ian mailni^co^nitj ^ 1 ' 5 StrUCtUre ln a high-diversity 



Brower^j^c^ ^ rom° the°Ordovoici^n^^^ 

dv.rprint and 

Echinoidea). ^ * family Cidandae (Echinodennata : 


* * 

109 


1232 — HORTH-CENTRAL -SECTION MEETING OF THE GEOLOGICAL SOPTCTY OF 
IOWA CITY, IOWA, April 30 to May 1, Geological Society of 
America Abstracts with Program 24(4). (communicated by William I. 
Ausich) 


Blake, D.B., and T.E. Guensburg. Caught in the act: A Late 
rdovician asteroid and its pelecypod prey. 

Meyer, D.L. , and T. Oji. Experimental taphonomy of a recent 
stalked crinoid: implications for the crinoid fossil record. 

Schumacher, G.A., and M.R. Caudill. Combined flow storm-generated 
crinoid taphonomy: an example from the Upper Ordovician, 
Cincinnatian Series in northeastern Kentucky. 

Terry, R.E. Echinoderm taphofacies within the Banff Formation 
(Lower Carboniferous; Alberta): Western versus eastern facies 


EIE m wop 1 ^ African paleontological convent-tom Chicago, Illinois, 
Jine 28 to July l, 1992, Fifth North American Paleontologial 

. Ab f* racts and Program, The Paleontological Society 
Special Publication 6. (communicated by William I. Ausich) * 

•t-h« Cretaceaus . crinoid IZintacyinys was part of the logo for 

the meeting, appearing on advertisements, the abstracts volume, and 
toe snirts . 


eeniodMi 1 !^' T .K. The energetics of passive suspension feeding: 
ecological and evolutionary consequences for crinoids. * 


Brower, J.C. Ontogeny and 
Eoparisocrinus crossmani . a cladid 
Ordovician 


functional morphology of 
crinoid from the Middle 



(Silurian: 

southwest 


Foote, M. 
echinoderms. 


Early morphological diversity in blastozoan 


•«*?*' and . J< Sprinkle. Environmental controls of 
rapidily diversifying echinoderms during the Early Paleozoic. 

.. H p lter h°ff, P.F. Ecophenotypic variation and phylogeny within 

the Erisocrinaceae (Crinoidea) : linkage of morphol^y, ecoK and 
sea-level in the Late Paleozoic. ecology, and 


Kammer, T.W 
crinoid fauna: 


. , and W.I. Ausich. Demise of the middle 
gradual or mass extinction? 


Paleozoic 


no 


_ 1 *?? ples ' C ; < ?*' , J \ A \ Waters ' N‘G. Lane, and 
Paleob io ge°g raphic significance of Famennian echinoderm 
northwestern China. 


H.-f. Hou. 
faunas from 


Nebelsick, J.H. Actuopaleontological investigations of 
shallow water Red Sea echinoids. y 

»»«4— T> ' and s - Ameniya. Long survival of stalk pieces of 
MetPPrinMP rPtvndWP Carpenter, a modern stalked crinoid, in an 
aquarium. 

. Poison, E.S., J. Lawrence, and L.L. Robbins. Shell matrix 

k~ “ p 0 t „ e "V al t001 for inves tigating the phylogenetic 
relationships of Echinodermata. 

s ®ith, A.B. , and R. Christen. Morphological and molecular 
rates of evolution in post-Paleozoic echinoids. 

Sumrall, c.D., and J. Sprinkle, could edrioasteroids move? 

T T * rr ?' ?* E '' and D -I<- Meyer. A unique taphonomic profile for 
analogs? rb ° niferOUS crinoids of astern Canada and possible Recent 
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Echinoderms In culture 

Reinhard, J. 1992. Sacred peaks of the Andes. National Geographic 
181 A 3 ,* - . ?\ 93 ! " The Cuzco market sells plenty of the small 
sac r xfici a l bundieB called despachos, like the ones the yatiris had 
taken to Illimani. These may contain items such as starfish 
cookies, minerals, miniature metal figurines, seashells, incense! 
llama fat, and cocoa leaves and are remarkably like the offerings 
I have dug up from centuries-old Inca ceremonial platforms on the 
peaks.” 

Echinoderms in li terature 

Durreil, 1990. Caesar's vast ghost. Arcade Publishing, N.Y. 
"The virtue of such a beginning will become obvious when one wants 
to extend one s travels, for Arles is like a starfish in a central 
position, extending its arms in all directions." 

Echinoderms in art 

Vvi 7 « am ( ? ri w is , h ..'. 1697 “ 1764 ) • "The Mackinnen Children, 

1747 Elizabeth is holding a fold in her skirt that contains 
various shells and, prominantly, the clean test of a sea urchin. 
As the sea urchin has an oblong shape, it is almost certainly 
Echnincmetr?. (contributed by Fred Hotchkiss) 


Echinode rms in poetry t?) 

(communicated by Penny Barents) 

SONG/ODE TO A SEA-DAISY 

Daisy, Daisy, give me your answer, do. 

I'm half crazy over the Phylogeny of you. 
You won't make a stylish Cladogram. 

With your shape why should you give a damn. 
But we might have known, 

With that sperm of your own. 

You'd out-class your relatives too. 
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Consumer usage 

The cook's preparation for beche-de-mer takes on some 
of the aspects of persuading a sponge to take up a lot of 
liquid. After all the care that the processor takes to dry it 
for storage, the cook must take equal care to reconstitute 
the product to obtain a high quality dish. 

There are thousands of cookbooks but few present 
information on such an exotic collection of foodstuffs as 
“Unmentionable Cuisine" by Calvin W Schwabe. (pub- 
lished by the University Press of Virginia. Charlottesville, 
Virginia, 22903). Even if you have no intention of cooking, 
you would enjoy this book. Dr Schwabe gives the 
ing directions for the preparation of sea cucumbers: 


Basic preparation 

Dried sea cucumbers, if not purchased pre- 
soaked, must be treated by a fairly involved process. 
First, soak them for four hours in cold water and 
then scrub them with a brush. Place them again in 
cold water, bring to boil, cook for five minutes, 
and allow to cool in the water again. Repeat this 
process ten times. The meat then is swollen and soft 
and ready to use in the following recipe: 

Stewed sea cucumbers (Dun hoi sun)/China 

Place eight prepared sea cucumbers in cold water. 
Bring to boil, simmer five minutes and drain. Then 
simmer them for about 20 minutes in about three 
cups chicken stock and cut the drained meat into 
large pieces. Discard the stick. Stir-fry the meat for 
about two minutes with a little light soy sauce in 
some hot oil in a wok. Remove the meat. To another 
wok add some fresh oil, heat it, add two green 
onions cut into 1 Vi inch length, about six thin slices 
of ginger, two tablespoons sherry, and the sea 
cucumbers. Stir-fry a bit and add three tablespoons 
light soy sauce, dashes of pepper and Ajinomoto, Vi 
teaspoon sugar, Vi tablespoon dark soy sauce and V4 
cup fresh chicken stock. Cook on high heat for two 
minutes. Add one tablespoon cornstarch dissolved 
in two tablespoons cold water and Vi tablespoon 
sesame oil. Stir well and serve. 


Mrs Bruce, a freelance writer, researched and wrote several articles on 
fish species and seafood for INFOFISH during a recent prolonged stay 



Recipe 


in South East Asia. 
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coeficiente dc 0.65; es decir, presenta cui los dos tercios de su valor ali* - -*>* 
menticio. 

El producto dc la regi6n indopacifica contiene ]j a 30% de cenizas, 35 
a 52% de proteinas y de 21 a 23% de agua; los carbohidratos faltan, pcro 
cxiste una pcquena cantidad de grasa (Greshoff y Sack, 1900; Greshoff y van 
Eck, 1901). 

El producto del Mediterraneo parece ser aun mis nutritivo, contiene de 
36 a 65% de proteinas; 13 a 24% de cenizas, cerca de 0.7% de grasas y 
10 a 11% de agua (Sella, 1940). Segun Frankel y Jellinck (1927), la pro- 
teina, que existe en el irepeng, es eompletamente soluble en pepsina, por lo 
que este producto parece ser muy ficilmcnte digtrible. En algunos lu cares 
de la region indopacifica, los holoturoideos son irritados hasta provocar la 
evisceracion y los tubos oe Cuvier y las gonadas, son entonces com id as 
en crudo. 

El material ya seco es cortado en pequenas piezas las que son usadas para 
condimentar las sopas o estofados v se dice que imparten un delieioso aroma. 

Cuando el trepang es cocinado, cada pedazo se hincha y adquiere un aspecto 
gelatinoso. 


Kecrta de una Sopa Hecha con Trepanc 

Esta receta ha sido tomada del Jibro de Cherbonnier G., 1934, pigs. Ill, 
112. Se remojan a las holoturias en agua fria durante 4 horas y se les quita 
la delgada pie! que las cubre, la cual se separa dc ellas con relativa farilidad. 
Para 500 gramos de holoturias, se requeman 3 centilitros de aceite, en el que se 
freiran hasta dorarse, 20 gramos c: ajos y 200 gramos de carne de cerdo, la 
cual se habra cocido con anterioriaad v rebanado en rodajas delgadas. Cuando 
esta todo junto, se ahaden las holoturias y se les deja cocer a fuego lento 
por espacio de 3 minutos. A todo lo anterior, se ahade un cuarto de litro de 
consomt de polio, una cucharada de sopa de soya y se deja cocer todo ello, a 
fuego lento, durante unos 13 minutos. 

Lo expuesto anteriormente, no pretende dar una explication detallada, de 
lo que hasta ahora se conoce con e! nonbre de iupeng. r.i mucho menos. Tan 
solo se ha tratado dt reunir algunas de las referencias mas interesantes, que 
tuvieran algun intercs, desde un punto de vista de divulgacion general, con 
el fin dc dar a conocer este interesante y peculiar produao marino. 
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Ferdura eineee o eavolo di Tientsin, eon irtpang . 

In on po d’olio d fhgge la verdur* (cru da). Salare Tin *n Am * 

•ervire d aggiungeri il trepang. U momento pruna di 

CoMt ii maialt (oau lieTemente ricoperte di came) eon Irtpang. 

do^T? b ? nben ' 1 ' 0 ~ di “*«• *P™**»ndole eon on po* di aalsa di 
»ye, dopo di cbe a aggiungeri on pizzico di ferine ed un po’ di biodo Sale 

~ mo, “ teffipo Cn — i Ste 

sivJl* 00 ' 1 * fatt0 CUri “°- ***** * «n cibo esclu- 

snamente cinese, quasi un ghiotto attribute di quella razza e Ie altre 

popolaziom mannare, pur avendo a portata di mano oloturie a dovizia 
non ne hanuo imitate l’esempio. Chi di essi ha ragione ? Probabilmente 
Un^ragio^, eineai e il loro segreto deve consists in un. certa deli- 
catezza, non facilmente imitabile, nel modo di preparare la vivanda 
Ver ° <3Ue f lf0 ™ n “ * «■* P^iosa giapponeL : .Gli eur^l 
rr ■ T Z giapp ° nesi gb Occhi ed i Cinesi peril 

d Pa at °;- M * ““ ““P 1 oierm - cambiamenti che non ei aonHro- 
dotti durante secoli possono verifiers in pochi anni P 

riahiH I 1 ”* T* ' kdUli **’ KTive Seale * 8en> brano unman- 

K abilim Z 8,aD ° tr “ f0nnate “ “» **ppa deliziosa 

Wti d f ^ “ , CUOC ° C “ e "’ com P ren de il reale pregio di questi 
tott, del mare. I quail vivono nei giardini di alghe sulkbianca ebbia 

ftp l coralh, nutrendosi di animaletti marini e di vegetali, e non v’i 
percio ragione che non debbano appartenere alia chJe del cibi squi 
e non entnno nell’uso comune degli europei e degli americani ». 
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Carbajal. 1900. Zoological Record. Fuegians eat sea-urchins and 
starfish in fabulous quantities, til their stomachs are tight as 
drums, not withstanding cointinued indigestion due to economical 
methods of cooking. 
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* 8l “2“- . (trepa " s) “““««> nell'acqua per qualche 

mo bido Tt r r °' qUmdi VieDe ^ 6110 * *e sia diventato 
morbido. Solamente dopo questo processo le oloturie vengono tagUate 

rr‘ meQte 1D ***?”* deDa Whezza di un pollice (non rfsulta 
meoto “ ma i- graUU f at ° ) ** ag P unt0 aUe sempre un mo- 
rn^ • ,Hai ' sheD " P“ “ ‘tesso non ha neasun 

iT ag f Dt ° 8 qUakiaai P iatanza - s “ came (di polio 

o di maiale) o siano verdure. Non ha 1. proprieti di rendere le pieuLe 

gelatin ose. Sul mercato puo essere acquistato gia rammollito * risto- 

raton cmesi lo cucmano soltanto quando viene ordinate appositameate. 

Ricette 

Brodo di trepang. 

« aen£' X° " P °"° ‘ gBi “ ngere fl trep “ 8 ^ a peizi. Salare ee vi i biaogno 
T repang in salsa bianca. 

un Jr?,*!? qamti * d !. br0d0 * P° n °- *gg>ungere un po' di salsa di KV1 

“ - 

T repang in salsa di pomodoro. 

Nel brodo di polio sciogliere la salsa di pomodoro Sale e net* „„ 

S tut “ “• *™ d tr.'E 

Trepang eon polpeile di earns di maiale. 

Si tritura la earn, di maiale alia quale ai aggiungei* .ale ueue ed 
chettmo di aeniero, un po' di dpolline novelie ^ 

pure triute finemente ed un giallo d’uovo. Fame delk polpette 
lorcht aaranno ben ftitte, ai ritireranno dalla .--H i. e ^ *!,' 

una temperetura mediocre. Nel ,ugo che aui rimutanella P^IuL“ ,ttl° m ° 
cucchiaio di farina, alcuui funghi di bambi 

un poco di aaisa di eoya. Dopo un momenta di cotture, ^ *? 

pette «i U arepang. Si Wie* cuocere il t.tta un 
PaOo e castagne eon trepang. 

st? ; ~ in 

Rognoni di maiale con trepang. 

Dopo aver prepara to i rognoni di maiale per la cottur* ta „, 

ta * a «“ *“”* auperiicie. friggere un momenta, a/g “i ^ 
«Ido. ,erm0 C0P “ C - ” 1,000 * “ ha di ' d ” 
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Redpes for sea cucumbers - a little bit different 

(ran K.Y. Araiawa: A Handbook on Ihc Japanese sea cucumber: lls Biology 
Propagation and Utilization (In Japanese). Midorishogo, Tokyo) 

1 ) Kodatami 

one ofthe eldest sea cucumber recipes in Japan 

■ cm. raw sea cucumber in pieces or slices and pu, fo, some Ume in sale (jap. rice 

- drain the sea cucumber pieces and season with a mixture of dashi flap soup stock) 

minn (sweet sake) and salt u v p sloCK '’ 

- serve with grated wasabi (jap. hot green radish) 

2) Kaki'kodatami 

Inrte^ wT b “‘ alS ° ° J ' S " r! “ ,he “ C “ C “ n,b ' r «»» 

3) Koubashira and konawata 

•wash koubashim (adductor muscle of small scallops) in lightly salted water and 

- mix 100 g of konowata (salted entiails of sea cucumbers) with two egg white nut 

into a vessel and steam. Drain. mo egg wnue, put 

- heat the konowata in a pot until water is evaporated 

- mix with koubashira 

4) Koubashira, iriko and cucumber In vinegar dressing 

- wash iriko (dried sea cucumber, also known as trepang) in water 

- put into water with charcoal ash added and simmer on low heat for 3 days (') 

- cutthe now soft mko into halves, wahs the inside thoroughly and cut into siiiill 

- fry with some salad oil and salt lightly 

- wash koubashira and drain 

- cut cucumber into small pieces 

- mix inko, koubashira and cucumber and season with white vinegar 
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5) sea cncnmber and vinegar 

one of the traditional recipes from the Hiroshima region 

- cut sea cucumber in pieces or slices, mix with cucumber and fried anago (conger) 
and season with sambaizu (mixture of soy sauce, vinegar and sugar). 

- serve with grated daikon (jap. white reddish) 

(the fried conger can be replaced with other fried fish) 

6) Namako-tempura (deep-fried sea cucmber) 

— another highlight from the Hiroshima region 

- cut big sea cucumber in rather thick pieces 

- put in boiling water, boil quickly and drain 

- cover pieces with flour and deep-fry 

- eat while still hot 

7) Yaki-namako (fried sea cucumber) 

— surprises you with the simple beauty of the countryside 

- wash a clean sea cucumber in salt water and put it as a whole onto a charcoal grill 
* when done eat without any seasoning 

8) Shaburi-namako (shaked sea cucumber) 

soft and good to keep 

- put sea cucumber in a sieve and add 10 round pebbles and some salt 

- shake for 20 - 30 minutes 

- remove entrails, put sea cucumber into warm bancha (green tea) and let get cool. 

- cut the considerably softened sea cucumber into pieces and season with sambaizu 
(see recipe 5); keep in refridgerator 

- serve with fried conger and cucumber on a small plate and season with ponzu 
(mixture of bitter orange juice, soy sauce and vinegar); also add some grated 
daikon (white reddish) and chili pepper 
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Hafa Adai, it's Tuesday! 


Biba balate 


■ Rare find: Colorful 
sea cucumber found 
near Guam thrills 
UOG scientists 

By UNDA AUSTIN 
Daily News Staff 

A brilliant red and white 
candy-striped sea cucumber 
discovered last weekend at 
Glass Breakwater is wowing 
marine scientists who have 
never seen its kind in Guam 
waters. 

"It's a beautiful animal ... 
just spectacular,* University 
of Guam’s sea-cucumber ex- 
pert, Gustav Pauley, said 
about the two-foot-kng crea- 
ture, scientifically called The- 
lenota rubralineata. 

“That means the red-striped 
spiny backed one in Latin," 
gapped graduate student Alex 

Kerr’s diving partner. Pe- 
ter Schupp, discovered the 
harmless animal in about 200 
feet of water while the pair 
were searching for deep-wa- 
ter fish, they said. 

The species is a new face 
on the international scene, dis- 
covered less than a year ago 
in the shallow waters near 
Papua New Guinea and In- 
donesia. The discovery of a 
Guam version Snuggled in 
deep waters suggests the crit- 
ters are more common and 
more widely disposed than 
anticipated, Kerr said. 

Sea cucumbers, inown as 
balate in Chamorro, are hum- 
ble simple creatures with "not 
a whole lot of gray matter 
(brain) accumulate," Kerr 






Still, they can perform 
amazing feats, especially 
when fleeing their main 


Ch*y< WchUMy Nm Strff 

A diver discovered this conspicuous candy-striped sea 
cucumber test weekend at Glass Breakwater In about 
200 feet of water. See re/afed pftofo/Page 4. 

For a while, Guam's latest 
celebrity wiQ mpy carefree 
days lounging aLUOG’s ma- 
rine lab . white Kerr incorpo- 
rates. this new discovery in 
his research papers. 

Then, he or she will be 
"pickled - but not to eat,* 
Schupp said. Such specimens 
are needed as scientific evi- 
dence and for future research, 
the pair said. Interest m the 
loocrto-be y c ci m e n has come 
as ter away as the Smithso- 
nian Institute but the balate 
probably will remain in 
UOG’s marine archives, they 
added. 


predator, eea snails. In the 
art of escape, . balates have 
been known to leap-frog to 
freedom or break off piec^i 
of skin and spines to distract 
the gastropods white the main 
body flees, Kerr said. 

balates also come m male 
and female varieties, hut be- 
cause their reproductive or- 
gans are. located on their 
beads, sometimes determining 
who's what can be tricky, 
Kerr admitted yesterday 
white tipping 'be striped one 
end over end looking for a 
due. 
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DIVISION OF INVERTEBRATE ZOOLOGY 
AMERICAN SOCIETY OF ZOOLOGISTS 


NEWSLETTER 


FALL 1992 


GREAT INVERTEBRATE ZOOLOGISTS: 
ALEXANDER EMMANUEL RODOLPHE AGASSIZ (1835-1910) 

(by John P. Wounns) 


Although a legend in his own time, Alexander Agassiz now is only vaguely remembered as a pioneer 
ocean^jrapher. Yet, the enigmatic figure of the less celebrated Agassiz" is worth closer study for he neatly 
influenced the conduct and infrastructure of zoology in 19th century America. Not only was he a prime 7 
mover m oceanography, but he played a pivotal role in the emergence of embryologies research fa America 
and was deeply involved m the systematic^ of echfaodenns, especially the echfaoidl The latter staeeToflS' 
career were devoted to the study of coral reefs. He brought the naJs M»«.™ r JlWf. _™ 


Alexander Agassiz, the only son of Louis Agassiz, was bom fa Neuchatel, Switzerland, on December 17, 1835 

^^'J r % Ce ^ B ”“' WaS . an arti ^ t °J exce P tional abait y 60“ whom he acquired his own skill as an 
illustrator. By 1846, the elder Agassiz s finances had collapsed. Cerile, ill and exasperated by the conduct of 
some of Agassiz s colla^ratois, s^arated from him. She returned to Freiburg to be near her brother, 
Alexander Braun, the distinguished German botanist. Louis Agassiz also left Neuchatel and eventually made 
hisway to the United States. In Freiburg, Alexander cared for his invalid mother and two sisters. He was 
Z ’T*? ^ de 10 200l °gy ^ von Siebold. His mother died fa 1848 after which he 

A^ssizfamil^r ** UlUted Stales ’ Louis ' ““"“ge to Elizabeth Cary fa 1850 restored stability to the 

Alexander was introduced to the family business of natural history and zoology as a boy. He 
Jus father on a cruise of the Bibb and aided fa a survey of the Florida reefs. Graduated torn Harvard falSK 
he took a degree in engineering from the Lawrence Scientific School. A position with the US Coast Survey ' 
bavel to the coast of North America by way of Panama. Research that he carried out on 
jellyfish and viviparous surfperches apparently settled him on a career fa zoology. Returning home, he took a 
second degree m natural history from the Lawrence School. Although he received many honorary degrees 
he did not have an earned doctorate. ' 


In 1860, he joined the newly established MCZ as an "agent", supervising the Radiate Collection (cnidarians 
echinoderms, etc) and assuming charge of the business affairs of the MCZ In the same year Alexander ' 
mamed Anna Russell, a member of a prominent Boston family. Summers were spent at Nahant where a 
marine lab had been fitted out fa the Agassiz cottage. His first major scientific paper, on viviparous 
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at SUrfiih (IS64 and 1877), a !?" "“ E " h >**®' V 

development from fertilization through post-metamoiphic h^Liles Jnd the N^fc a"* ™ a “ 0, ^‘ of 
a study of the medusoidjellyfehes of he Atlantic andPadfc cSts 'illustated ° ^ 
drew from life. In 1866, he was elected to the National Academy of Science flgures that A ^ slz 

Heda copper mine in northern Michiean Aeassiz tranffo™^ t became supervisor of the Calumet and 

prosperOTB^nine and securrf'teovratoh^^lfeSoral^^ff taaredSe^r^tions o fc 
rough and tumble frontier. To recoup his health, impaired bv tte ^ 1 £ at was then a 

Europe There he visited museums and made "the acouainfaLe h ? Spent 1889 and 1 870 in 

Britain, Scandinavia, Italy, Germany, and Fiance" WOllang natura]ist * Great 

the emagu« field of deep sea reseich. Alexander’s pri^y ob^S^r^iS^lS ** d f USSed 
echmoids. On his return, he published his massive C70^) uSon o/Ecfcm5^w^ 

The first session of the Penikese school was held in the summer of urn . , 

following year, he organized the second and last session, but did not DarHri^^ 61 -^^ 1 f mbryol °®': 11,6 

Agassiz died, followed shortly thereafter by Alexander's wife Anna who had w? * • L°*ds 

Tbeir deaths dealt him a shattering Now from which he never' ftdSecweJrf aSSShi? 6 d £ r A f SSk - 
warm friendship and great enthusiasm he became a v< m, ^ still capable of 

JJ interesting to speculate on the extent to which Alexander 

wife and, earber, for his mother’s death. Following this traeedv Ale«n,w ^ deathoflus 

WTSjhybjicaine curator of the MCZ aid 

mvertebrate biology and development. Alexander’s resS and field ^.if?"7 ,er Studied 

1865 of Seaside Studies in Natural History which he coauthored with observations led to the publication in 

This book contains a wealth of inforStSm foe^fot ^fofo« 1??“' “ <*7 Agassiz, 
inshore fauna of northeastern North America. It is the fiSsuch Sierit£^d > T ent °^ e U1tertidal and 
history of marine labs moves from Nahant to Newport bv wav of Ps»nike» < ?“ Stal marine Ufe - The 

glorious experiment in instruction carried out und»ouite nriLtiv^? ^ * elukese scho ° 1 was a 

Penikese operation to Woods Hole failed Because hismeJ™^ Attempts to move the 

built a homeat Newport, Rhode IsS hSIZ! T" dh, "" ,n * Alexander 
carried out his study on Saha, fa W? Arasfc c o^^«?L ♦ “E*** “ Whkh WJC Bro ®ks 
Marine Laboratory. He did not intend to replace Penikese huf 3 f budd * n 8 wb * cb became the Newport 

providing facilities for reseaith! "TTteorighSr^^^fmmJas^^^ on faed ™ t d *^ cren * direction, 
invertebrates. After its enlargement in 1891, the emphasis shifted to deeo seaT" *!°P ,n * nt °J fishes and marine 
laboratory was superbly designed and appointed ““ “ d ««1 "*f Mology. Hie 

91 fa architecture and design, the Newport «* 

such as the Stazione Zoologica at Naples ft served as a phvsi^di^iwf 1 fi ? m labs 

marine labs. *taq»n*5m^lL»^ 

water system with aeration; (2) access to a rich local fauna- (31 fa<-niH«Tl u i *™ eU ' desi g Ii ed fiowmg sea 
shore collecting; (4) custom glassw^ Id borts f ° r ^ »d off- 

for photography; (8) good research microsecond (9) knmvted»^fe fa^Tfe 6 *** 1 a ? S ' St!a '? : 00 fa cilities 
in its study using techniques such as arttfcialf^^ ^ P"*^ experience 

A 8 ^WJCBro^.C*D.,unpo«, W .Al WW . 1 ^^ 
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i. 

c °. V^tman), G.H. Parker, W.E Ritter, CO. Whitman, EB. Wilson. Detailed information about the lab 
seems to be fragmentary and scattered, but it might prove interesting to try to draw ftiogett^ 

>U»<mder Agassiz ^considered one of the leading American embryologists in the period 1860-188S In 

In?™ *TT tod . ^ f0r “* rcsearch on development ^crudariar^oXm 

annelrds, echinoderms, enteropneusts, and fishes. He was the first non-FrenchrMn^Thon^ j 

etablish a tradition of painstakingly detailed observation of living embryos, larvae and 

drt! stat ^ f * th ^ mi “ oscop y- This approach later was to become rSSdated wittf ^ 
Brooks, Whitman and their students and culminated in the Hopkins-MBL school. 

Under’ Agassiz's direction and with his financial assistance, the MCZ became the a— » a , , 

embryo logical research and the hub of the Boston-Cambridge school He establish^Xmb^ f "/ 01 ' 

Amencan student to obtain a doctorate from Rudolf Leuckart (1876) brouvhr »n ij, - .r" “! e finit 

fflustratrons from embryological monographs, Le., "normal stages of development" with accompanvine 
bibliographies. In addition, EL Mark translated several Genian reference works , 

-* 1 - 

splitting the ctenophores off from the cnidariak by '***’* ““ dlvlslon ’ He located 

O) Annelids: Alternation of generations, embryonic development, and metamorphosis. 

°" development that involved artificial fertilization 

arrf experimental hybridization. Desaiption of starfish development from fertilization throuehoST^ 

metamoiphic juveniles with elegant illustrations from living material. Viviparity and broodm^ w , 

(6) Fishes: Cellular analysis of early teleost development (with CO. Whitman), comparative studies of th* 
development and metamorphosis of pelagic and demersal fish larvae, metamorpholbof flouXrk^and 
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S^&° h n ‘° U>e d0rSal SUrfaCe ' &st Nations on the development of the garpike, 
inteipSS’ te [™ offactu ^ evidence and its 

H.vta, Mcomplfchrt many of his goafe j, .„ „ , * 7^ * “Pf™"* “ T 

studies. Between 1877 and 1880, Agassiz directed th^h^f aSS “ mO ^ Ont0decpseabi0,0 gy a n‘l coral reef 
toasm. On these expeditions, he drew on his experience as a'^tae ^ * *“** 0,6 Gulf Stream 31,(1 West 

replacement for rope, thus significantly improvfoe samlZt ° mtrodu “ wire cable as a 

of physical and biological oceanography, an analysis of the ^ Ut he ■ ho Proved an overview 

affimty to the Caribbean fauna confinnSS^,?^ *?“* of Central had a cto£ 

**® took ffi e Albatross tiwi&n^^S^ n totheKtom l ° ** ol * 4 ^ isthmus of Parana. In 

febled islands and, thence, north to Japan. He found that thf^i^ 5 “2 across °* e ‘"‘P* 031 Pacific and its 
impoverished. On the third voyage talW ttfXS? *£ and botto,n fauna “ many are^ w2 

extensive studies on the rich pda^c feim^f^lttlS^^iHt q?!?* j° ***? ^t 6 ™ Pacific and conducted” 5 

eXpl0red the « >ra] «efe of the Hav^^S F” 2* “ rres P ondl ngly rich bottom 
the Maldives, Florida, and the Bahamas. He believed theGreat Barrier Reef of Australia 

oversimplification and that reefs could be formed m * the0ry of coral ^ formation was an ' 

vasJ 0*' of a book lo synthesize his ■«»•** “to* 

Mayer, John Murray, and George Parker As unofficial “® ™“* ® f 0» anographers" by Henry Adams AC, 

roany aboqt him, mnongrt whoi I wmji % .TSgi Atamto 

ghn, and CO. Whitman. Brooks founded the Chesaneal» i 'i^ P j® 1 ^ ow ' A-G - Mayer, W. Ritter, T W 
Morgan and Wilson. Whitman nurtured the MBi a, ^ Lab and was mentor to Conklin, Harrison 

occeUMice, and was mentor to the Lillies. Ka^bSlSsS^ IT^ 0115 yeMS ' CTeated Chicago’s center of 
founded Carnegie’s Tortugas Lab. Bigelow SSStSS^ “ d Was "*"« *f Vaughn.hfay“ 

* G S?' GL - ^ N°“ 8 A 10,1 Mifflin Co " Boston. 

bibliography of Agassiz's pap<S) B.ogr. Mem. Nat Acad. Sd. (US) Z:291-305 (contains a 

4. ^wK 835 ' 1910 ' ^ RepL Smithsonian Inst. 1910, pp. 447-172, 1 plate. Also 

5. Winsof M .P. liSSf S 5 ^- ^ **W3M» 
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How I began to study achinoderms . . . Part 3. 

The section of the Echinoderm Newsletter containing personal 
accounts of how individuals began their studies on echinoderms has 
proved to be extremely interesting and popular. I have found them 
fascinating. 


Anderson, John M. (Cornell University). The year was 1948. 
Returning to Academia from four and a half years 1 service as a 
naval office in WWII, I had finished my graduate training in insect 
physiology under Prof. Daniel Ludwig at New York University and 
managed to produce an acceptable dissertation. Settling into an 
assistant professorship at Brown University as a fresh-caught PhD 
(by now with a wife and two small sons) , I found myself for the 
next couple of years casting about for a stimulating field of 
research for the long haul. Histological and histochemical studies 
on the male reproductive system of the Japanese Beetle (the animal 
whose metamorphic biochemistry I had worked on as a graduate 
student, some intriguing problems in the reproduction of fresh- 
water planarians, and even an investigation of the biological 
effects of ultrasonic radiation (on years, of all things!) occupied 
my questing attention. At one point my newly assigned research 
assistant at Brown (and I as well) needed training and experience 
in histological and histochemical techniques (the latter coming 

vogue at the time) , and in seeking not-too- 
d *££ icult in y er ^ e brate practice materials we began to play around 
with such things as crayfish hepatopancreas and the pyloric caeca 
of sea-stars (then commonly referred to as starfish) . Brown 
University is located in Providence, RI, not far from Narragansett 
Bay, and sufficient numbers of starfish could be had be special 
request from dragger operating out of nearby Bristol. Seeking to 
understand what we were seeing in our practice slides of the 
starfish material, it was natural to check into the existing 
literature - which revealed interesting gaps, inconsistencies, and 
obvious inaccuracies in previous descriptions. This, plus the 
fascinatingly different nature of the asteroid digestive system in 
general, led us to focus on the starfish sections to the exclusion 
of other materials - and thus began my career-long obsession with 
gross and microscopic details of digestive systems in various 
species of sea-stars. 

In 1952 the offer of a tenured appointment in the Department of 
Zoology at Cornell University lured me away from the seashore, but 
summertime association with the Marine Biological Laboratory at 
Woods Hole, beginning in 1953, made it possible to continue studies 
on Asfcerifrs fopbesj for the next several years. The shallow-water 
asteroid fauna of the region south of Cape cod is relative 
depauperate, however, and it was not until 1958 that a sabbatic 
leave from Cornell, together with a Guggenheim fellowship, enabled 
me to spend several months at the Hopkins Marine Station at Pacific 
Grove, California, studying species of sea-stars I*d never seen 
before. This experience opened my eyes to the variety of ways in 
which different asteroid families had adapted, in a functional- 
anatomical sense, to different food habits and feeding methods. 
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Following up aspects o these diverse adaptations occupied my 
research interest during the remainder of my active professional 
career • 

Birkeland, Charles (University of Guam) . I have always been 
interested in animals, but as a boy I found terrestrial animals 
difficult to work with. They were either speedy, cryptic, at the 
tops of the trees, or hidden in the shrubbery. I enjoyed searching 
and getting glimpses, and frequently even good views. But they 
were frustrating for getting serious work accomplished. I thought 
birds, fishes, mammals and insects make good hobbies, but I would 
rather do serious work with large, slow animals. 

In high school I had a summer job with the Illinois Natural 
History Survey, sampling forage-crop insects. We would take sweep 
samples in the open alfalfa fields, then dump several sweep-net 
loads into the cab of the pickup truck, hop in, close the door, and 
sample the galaxy of insects for particular species of economic 
interest as they spread themselves out on the windshield, attracted 
to the sunlight. In the Illinois summer, the temperature and 
humidity were usually about 100 (degrees F and %, respectively). 
As I worked in the hot, stuffy cab, searching and collecting 
selected species with an aspirator, the many insects would stick to 
me and drift into my eyes while they crawled in the sweat that 
poured down my face and neck. During those times, I thought that 

1 Y 011 ^ * lke to be a marine biologist, feel clean and never be hot 
and sticky. 

Like nany other marine biologists, I got imprinted on my first 
field trip in graduate school, on my first dive in Puget Sound I 
encountered several species of starfish eating Ptilosarcus in a 
vast bed of sea pens. It was a spectacular and interesting sight. 
The starfish were large, surreal, bizarre, and beautiful, as were 
their prey. These echinoderms preying on anthozoans became the 
subject of my thesis right then, and for the last 22 years, it has 
been a major focus of my experiences on coral reefs. They have 
never become routine or boring. 

Conand, Chantal (Universite de Britannia Occidentale) . When I 
arrived from France and Senegal in New Caledonia in 1979, I wanted 
to continue studying fish biology. As in other tropical islands, 
the fishery in New Caledonia was considered at that time as not 
important enough to require scientific management. The New 
Caledonia economy was based on nickel and due to the nickel crisis 
the authorities wanted to diversify the sources of income and the 
artisanal fisheries. One of them, the beche— de-mer , was said to 
have been prosperous once but there was no information! I was 
asked by ORSTOM (Institut Francais de Recherches pour le 
Deve loppement en Cooperation) to undertake studies to determine 
which holothurian species are valuable, where they live, how they 
grow, reproduce, die, how much could be fished... I started 
sampling on reef flats and diving in the lagoons with admiration. 
It has been the start of my association with these wonderful 
creatures, although mostly depreciated by "non connaisseurs” ! I 
soon met my new echinoderm colleagues at the Seminaire organized in 
Paris by Alain Guille and they became friends. (John, my English is 
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Station, I studied a variety of echinoderms. scuba diving around 
' Catalina, Florida * Cayman, Woods Hole and Palau, I 
a ” d collected many echinoderms and never ceased to marvel 
at their beauty and behavior. I did research on more than 30 

r *. e h» re « e 1 tln9 “i 1 five livin 9 classes and ranging from the 
0f , t £ e Montere y canyon to the shores of Cape Cod, the sea 
tables of Naples, and the rocky beaches of Hormuz in the Persian 
Gu ^* , 1 r* ad Cuenot and Hyman cover to cover twice and in part 
several times and consulted tons of other literature in several 
languages including German and Japanese. I published and presented 
“ a "£ P a £ ers on the respiratory, circulatory, digestive, absorptive 
tolera i lce ' osmoregulatory, and reproductive physiology 
of echinoderms. For several years I taught a highly specialized 
ln echinoderm biology at Woods Hole. Finally, though I have 
worked on other animals, I have never stopped puzzling about 

la £ 50 yaars (13 " 63 >- The P uz *le never eSs! 
secrets* a11 Wh ° continue the struggle to unravel these great 

havina* (sta T t . ion Zoologique, villefranche-sur-mer) . After 

Paris 9 . Licence .^"Sciences Naturelles (Academie de 

' 1 had two Possibilities: commencing a third cycle of 
biological oceanography with the obligation of returning to £v 
country Haiti after finishing my studies, or having a post as 
technician in a laboratory of plant physiology at the University of 
Paris, i liked the second possibility better as my future advisor 

£der a hi S s ' ? the °PP° rtunit y of beginning a doctoral pr^rai 
under his direction. Then I went to Villefranche to see Robert: 

ye " a V*' “ y fu ^ e J^sbend, who introduced me to Mr. Roger Lallier 
a scientist with CNRS. Mr. Lallier spoke to me of his studies on 
embryonic determination and showed me the effects oflithiu»°2 
Ji? 1 “g* “fryonlo d.v.lop-M of orchlnV. rai. U 

under r he =t-e^ e “ aterial was fantastic: it was easy to observe 
under the stereomicroscope and the changes induced by lithium and 

d er ® f pecta T lar * Now 1 *"ew that i wanted to wort on 
pfnt S er ? lai 7. ae but how to choose in a field so vast? Professed 
Paul Bougis, director of the station Zoologigue of Villefranche- 
sur-mer, received me and spoke to me about larval nutrition ?h»r 
PO°ri y< known, of the experiments rt^co^ld^dSnfo^ 
marTn 1 growth raised with particles encountered naturally in the 
? ar t" a e ^ H r r°T ent - H" 6 “ y « a ® a rch project took fora. Si 

it was first necessary to know well larval ecology in situ the 

i!™LT ^ Cy< ; le ° f adults » the different chants in fS Si 
lary a e took dmring the course of gametogenesis. The adults I could 
^ Villefranche still had an unknown larval develop!!^ 
and ^ terat “ re .® f Muller, Mortensen, Giese and his collaborators 
and those of other authors revealed by reading the book edited bv 
®°° 1 f , ° tlan "Physiology of Echinodermata" became familiar V 

And this is how I presented a thesis titled "Aspects ecologigull’d^ 

d® S Echlnides et Ophiurides de Villefranche-sur- 
passion 1 dlscovered that Richard Strathmann had the same 

Ferguson, John Caruthers (Eckerd College) . Before deciding to be 
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an echinoderm biologist, I had to elect not to follow mv parents 
into medicine and biomedical research. This departure occurred as 
an undergraduate at Duke, after reading N.J. Berrill's The Livina 
lids, with its description of marine life in the Dry Tortugas. A 
life studying sea animals pictured as much more rewarding than one 
emersed in human blood and guts. Knut Schmidt-Nielsen and his 
Comparative Physiology course further fascinated me with the 
beautiful diversity of animal functions. while enquiring into 

*.*° pur ® ue . fc . his new interest, John Anderson 
intercepted my letter and invited me to focus my attention on 
invertebrates with him at Cornell, it as a big step to give up 
animais with backbones, but there was a lot to discover in these 
other animals, and they could be a good excuse to spend a lot of 
time at marine labs. Arriving at Cornell, I was surprised to find 
John Anderson off on sabbatical, leaving a note telling me, in 
to choose an animal and get to work on something - 
anything! Thus, I had complete freedom on choose any animal group 
for my career. After considering all the alternatives, the answer 
was clear: starfish (and echinoderms were weird, puzzling, casually 
fascinating, and definitely marine - what else could be more 
interesting! Further, since Anderson also worked on them, he could 
provide me unique support and guidance. When Anderson finally did 
return, I found in him a true mentor who never farmed his work out 
on me, but provided a free, intellectual environment that fullv 
encouraged my own creativity, subject only to the rigors of his 
constructive criticism. Being fortunate to find employment on a 
sea-front campus in Florida, I have been able to investigate 

biOlOl!) vT 6 a n J un J >er of basic properties of echinoderm 

biology. Each January I lead a sailing and study expedition with 

the S n n^4° T he < l ry l° r * tU 2 aS ' and ** to pass to them to me o? 

^ . 1 ln * ler . ltac f fro,n Berrill (whom I have never met), 
Schmidt-Nielsen, and John Anderson. ; 

Fischelson, Lev (Tel Aviv University). it was just at the 

stu ^ ies in the Gulf of Aqaba in 1951 when I became 
fascinated by the changeover from day-active to nocturnal animals. 
The most impressive was the appearance of the crinoids LamnrometT-a 
**y n ** nqer * S aPlUaster multjradiata that at this time Covered 
all the coral forereef like a long-haired carpet. To observe this 
we used a normal flashlight inside a glass jar. This was before 
underwater lights became common. 

The obstacle to overcome in observing crinoids was that one had 
to fight one s way through and between the most frightening long 
spines of the common EL iadema setosum . Getting stung here and there 
on the stomach was worth it, however, and so one night I went out 
without a wetsuit, manoevenng between the hostile spines. And 

the l e v i - J Wa£ V °?. one 6ite » ^at I lost -my balance and fell over on 
my behind, landing of course on dozens of spines. it was verv 

around 1 T n< l,n?fd ^ g ^,i ind . deCided 1 .crush this Eiafleaa. Turning 
around, I pulled it out of me and discovered that it was not a 

B ASdema , despite its black appearance. This was my first encounter 
W1 “ pchnothnx p.alarmaris, then a rare animal indeed on the Eilat 
reefs. From this time on I decided to study echinoderms and the 
rest is written history. 
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Holland, Nicholas Drew (Biological Oceanography, Scripps 
Institution of Oceanography, La Jolla). Growing up in southern 
Florida, I spent much of my time combing beaches for sea shells. 
1 • to °* By s P e ?i®ens to the public library to match them up 

Wlth the pictures in shell books to learn the scientific names 
Although I was not adverse to including dried remains of starfishes 
and sea urchins in my collection, I was definitely not an 
echinoderm biologist m those years. Even so, whenever a grown-up 
would inquire as to my plans for a future career, I would always 
tell them I would be a marine biologist. Neither they nor I really 
knew what marine biologists really did for a living, but my answer 
never failed to satisfy everyone concerned. After leaving all 
oceans far behind, I majored in biology at a very small college in 
Minnesota. There, I stayed interested in the invertebrates in 
spite of a lean offering of living material (hydras, planarians, 
earthworms, and crayfishes) . My differentiation into an echinoderm 
oiolo^ist took place at the MBL at Woods Hole in the summer of i960 
between my undergraduate and graduate school. I took the MBL 
invertebrate course (which long ago vanished beneath the risina 
tide of reductionism) , which was taught by a series of instructors, 
each entrusted with a phylum or two. As a result, the quality of 
the teaching fluctuated wildly from the ridiculous to the sublime. 
Certainly , the best lecture series was given by Verdi 
Farmanfarmaian, who covered the echinoderms. That lecture series 
played a big part in bringing me into the echinoderm fold— but it 

wh °le story. The critical moment occurred in the 
middie of Verdi's performance, when the student next to me blurted 
out: "This sure is interesting, it's too bad you can't make a 

4 v * n ? it." I looked her in the eye (she's a college 

administrator now, and a very good one and I said: "We'll see 

about that!) The rest is history. ~ 

Jangoux, Michel (Universite Libre de Bruxelles) . Until the age of 
18 I was not particularly interested in biology, nor anything else 
except reading novels of all kinds, walks in the woods f and going 
out with friends. I registered in the school of medicine at the 
University of Brussels. . . .as that pleased my parents, especially my 
mother. One of the required courses was zoology. The course was 
remarkably taught by a true zoologist (a specialist in fresh-water 
sponges) and with such enthusiasm that I decided to abandon the 
medical direction and registered in the section of biology of the 
faculty of science. In reality, all aspects of fundamental biology 
interested me and when after three years it was necessary to choose 
between botany, zoology, and molecular biology, it was a true 
rending. if i finally chose zoology, it was because it was the 
only department where research could be done in the marine 
environment. It was thus quite natural that, a year later, I went 
to the director of the laboratory of marine biology. Prof. Jean 
Bouillon, a specialist of hydrozoans, to ask him to accept me as a 
master's student. He very cordially welcomed me and asked me which 
group of animals I wished to study. I was not at all prepared for 
this question, being convinced that he was going to propose a study 
on hydropolyps or hydromedusae to me! He explained to me that he 
found it much more rewarding to have a student work on subjects of 
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he was n f^ a specialist * He then gave me two books (one of 
Monton on molluscs, and the other edited by Boolootian on 

months^fater ' asked “ e to read them and return to see him two 

Was la August 1968 • The echinoderms pleased me 
more than the molluscs, both for aesthetic reasons and as I found 

ver £ “yeterious. I was especially interested in reading the 
chapter by J.M. Anderson ("Aspects of nutritional physiology") and 

starfish snJn h< “Vi 1 paragraph reporting the existence, in 

U*£*£?£Zn . a “ 1 11 ““ r....rc^ 3 *S 

® raig (University of Queensland, Brisbane) . My story is 
1 - had good lecturers as an undergraduate at the Univeritv 

inte~Btfna a a «H° *5*"^ the be 9 innin 9 found echinoderms both 
iL 1 aes ^ h ?5 ic creatures. I was further motivated by 
Ken Mann when he visited the University on a lecture tour as a 
Senior Queens Fellow in my third year as an undergraduate. Ken 
gave a tremendous talk about the Nova Scotia "urchin situation" 

f nd a of thf h a V d t0 h6ar , ° f thS outbreaks a " d destruction ol ke? p ; 
h?f t p t eces of Breen's, Fong's, Guerinofs and others of 

te c K° rk " good slides certainly helped stimulate my 

interest. Subsequently I wrote to Ken about the possibility of 

^? U sa?, a i^i“?^. hiS SUPerViSi ° n in Halifax ' a " d theiS as 

of V J|« 3 ' T D Zlll a +i Vt li Vei i?i ty °. f Cal if°rnia, Davis), m the summer 
*f 8 jL I ,»y ent .h* 10 u,s * Vl rgin Islands to teach a course, and 
dissertation research on overgrowth interactions between 
encrusting taxa. When I got to the shore, I quickly realized that 

said r ^?o th ^r a ! e ? WaS ia P OSSible; fro “ tbe i^ertidal do^ ?o^hi 

® aad ba . 10 ' the entlr e reef was covered spine tip to spine tip with 

SL^ ee SOn r aea Biadep> a a ptiUarum . In fact, from a 

distance, the reef had a black hue caused by the hugh numbers of 
Biaderoa . When i finally managed to get into the water (by jumping 
off a dock) , I noticed that the surface the sea urchins were 
feeding on were grazed clean. I began to wonder how individuals 
could survive and how populations could persist under these 
apparently food-limited conditions. This changed the direction of 
■y research and started my interest in echinoderm biology. 

Manehenko, Gennady (Institute of Marine Biology, Vladivostock) . I 
<u> not an echinoderm biologist in the strict sense of the term 
However my entering biological science was tightly connected with 

*K hi !i 0derinS ' W ^ en 1 y as sti11 a school boy I, as many children in 
the former Soviet Union, dreamt to become a military pilot in 
; L964 my dream almost became true after my entering* miVitaS 
aviation high school. However after only one year of studies at 
the school. I drastically changed my mind and left the school. This 
mistake in my life-strategy cost me four years of life which I had 
to spend surviving in the Soviet Army. Nevertheless, I am very 
1-hankful to this period of my life as it stimulated me to think 
much more deeply about my being. As a result, I firmly decided to 
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enter the Division of Natural Sciences of the State University of 
Novosibirsk. I entered Novosibirsk University in 1968 and was 
graduated in 1973, majoring in "cytology and genetics". About one 
month before graduation from the University, I met Dr. Alexey V. 
Zirmunsky, the Director of the Institute of Marine Biology at 
Vladivostok. He invited me to work at the Genetics Laboratory 
headed by Alexander Pudovkin. The Institute was very young (it was 
founded in 1971) and no zoologists were very familiar with the 
great variety of invertebrate species inhabiting the Sea of Japan. 
Echinoderms and molluscs were perhaps the only invertebrate groups 

T e ST e ?! nt ? d ^ with lar ? e # attractive, and well-diagnosed 

individuals inhabiting the sublittoral zone and thus easily 

^ or c °ll ect i°n and identification. Fortunately, the most 

unstuff 4 th * 8ea 8tars ' were almost completely 
unstudied at that time in respect to the level of intraspecific 

genetic variability. So I began to study allozymic variation in 
sea stars using the enzyme electrophoresis technique. Since that 
time I studied isozymes in sea stars, sea urchins, sea cucumbers, 

«» d 4 - S * ea 4 -i 11 i e f * In . 1981 1 was invited by John Lawrence to take 

part in the International Echinoderm Conference at Tampa Bay and to 
prepare a report on genetic variation in echinoderms. However, mv 
attempts to visit Tampa failed because of the well-known 
difficulties concerning travel from the U.S.S.R. at that time. Mv 
report was also not submitted to the Conference because of some 
unexplained delay of soviet authorities in supplying me with the 
necessary permission to send the manuscript abroad. Although I am 
rather an isozymologist than an echinoderm biologist. I love 
echinoderms as they are beautiful and studying them is associated 

Is Sot y£ S ££shed Part ° £ " y 8cientific life * I believe my love 


McNamara, K. J. (Palaeontology, Western Australian Museum, Perth) : 

echinoids has been a pervasive influence on my 
palaeontological career, even from the earliest days when I first 
ecting fossils. Having been brought up on the chalk 
downland in Sussex in England, it is not surprising that when 1 

fossil bug whe n I was 9 years old that 
echinoids should have been one of my sought after treasures. While 

fo , s . s t. 1 flections in England would seem to indicate 
** a * • tl J e E * g ii sh Cha3 : k 18 ridd led with echinoids, this was 
no , t t ? le case in Sussex, and I spent many hours searching 
for those elusive urchins. My university training took me away 
from fossil echinoids, and following 4 years in the Precambrian at 

trilobites UniVerSity By PhD at Camb ridge was on Ordovician 

My first employment after completing my doctorate was at the 
University of Queensland in Australia. There 1 dabbled in 
tnlobites and ammonites. After two years the job folded, and it 
was a case of returning to the UK or finding another in Australia. 
Scanning the local newspapers I found a 3 or 4 line advert that was 
to affect my future career guite dramatically. Graeme Philip then 
Edgeworth David Professor at the University of Sydney, wanted a 
research assistant to work on Tertiary irregular echinoids with 
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able t0 resist the lure of echinoids, I applied and 
t AS “y/ es * arcl i background had precluded any studies 
hL asked and got the job. As my research background 

had precluded any studies of echinoids, I asked Graeme what papers 
I should read. "Don't you dare read anything", he threatened. P "I 
don t want you to be influenced by what other people have said. 
Work it all out for yourself!" This, curiously, turned out to be 

was^hllPio 6 ™™^ advic< r * nd Perhaps was one of the reasons why I 
c ®wb ine my interest in heterochrony with the echinoid 
studies. Southern Australia has a magnificent Tertiary echinoid 
fauna, much of which had been hardly worked on. Not only did I 
have access to magnificent collections made by Bob Foster and his 

in t thf'*ft| Ut 1 was eble to draw on many of the untouched collections 
in the Museums of Victoria and South Australia. 

Not longer after starting in Sydney the job as Curator at the 
Australian Museum was advertised. With some reluctance I 

whe^nff got into the echinoid studies with Graeme, but 

when offered the 30b I could hardly refuse. But this opened ud the 

lifetimes U wrkf ed eChinoid trea sures of western Australia and a 

beina horn < Califor ? ia Academy of Sciences) . I was fortunate in 
f^ ng born to two extraordinary parents who fostered my interest in 

svne£^ «?*h WOrld fro “ a Very early age - This was reinforced by a 
synergy with my younger brother, l remember sitting in the forests 

“^ lo , c 1 f. 1 conservation areas around Toronto, Canada/ drawing plants 

guides lMrninS +***' spending hours with identification 

^ U1 ? eS ' ^ • ^ earn ^ n 9 the rudiments of evolutionary bioloov and 

systematic^ . I also recall watching every nature program°that we 
could get on TV, and through this window on plarit 1 

1 deckel' thU inner d l i - Ve 1 to work in the ocean « At the £e of 10? 

“ a F lne biology would be my calling, and almost every 
move I made in subsequent years was aimed at fulfilling this goal 
in spite of my landlocked situation in the middle of ontfrio 
Camping trips to both coasts of Canada enhanced my desire to st£dv 

*"“ 1 lived «» 

to 1 tM nk f y ? ar at n >bf U f liversit y of Toronto, I had the audacity 
to think that I could just march into the office of the campus' 

resident marine biologist, and demand information and ideas for P how 
o pursue my calling. Luckily, the man occupying the office was 
Malcolm Telford, and he indulged my brash enthusiasm to the point 
where my energies could be focused on a library project P that 
searched databases for papers on deep-sea ecology. Little did I 

?? 1COl “ WaS t0 beco,Be only thf most important 
academic influence on my career, but one of my closest friends as 

? el1 * Naturally I took his marine biology field course, and the 
invertebrate zoology course, too. 1 really enjoyed all the stuff 
about worms, molluscs, and crustaceans, but it wasn't until he 
introduced the echinoderms as a weird bunch of mutated space 

1 t ft ?w® r f 5? m an extrat errestrial's picnic that I had my 
niche. By this time, my early experience with drawing had 

illu S™ ^ interest in wildlife painting and technical 
illustration, and it seemed as though the Echinodermata were the 
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perfect blend of artistic, aesthetic, and scientific wonder. I 
became a graduate student of Malcolm's who insisted that I was not 
working ; him, but with him, an important distinction that 
emphasized to me the value of collaboration. 

My master's degree dealt with tube-foot morphology of sand 
dollars, and I soon realized that as good as functional morphology 
was as a topic, it seemed to obtain much greater value as a 
comparative study. Which led me to phyogenetics , which in turn led 
to R * c,c Winter bottom, a Royal Ontario Museum ichthyologist who 
Introduced me to cladistics, and made me realize that phyloqenetic 
analysis should be the basis of all comparative biology. Mv 
doctoral thesis put this idea to work, using sand dollars as a 
model for some of my wilder thoughts about miniaturization, and 
heterochrony within the Echinoidea. I obtained a post-doc with 
Dave Pawson at the National Museum in Washington, where I was 
fortunate in having access to the famous collections, as well as a 
conduit to collaborations with many international figures in 
e chino logy. . My interests have consequently expanded to include 
deep-sea echinoids, and the evolution of the phylum as a whole - 
projects that I am fostering with Bruno David in Dijon, France. I 
have tried as best I can to maintain these contacts and am now 
pleased to have the opportunity to do so from a position at the 
California Academy. They seem happy to suffer my eccentricities 
for echinoderms, and take delight in pointing out to me that the 
vaiue of the echinoid type of dollar is higher here than in Canada. 
Hefldraster does seem to be larger in California. 


«? n »5 e ^ th V V i Ct0r W ; < Universit y °f Salford) . A required component 
first in Zoology at St. Andrews University, Scotland, 

Conttreii CO, Sn e U°" rase ? rch Project. My supervisor, Glen 

Conttrell in the Gatty Marine Laboratory, who was studying 

^ r0t " a " S “ 1 T t0rS . ln a range of invertebrate nervous systems? 
suggested I investigate the cholinergic system in starfish nerve, 
mils proved an immediate fruitful source of the cholinergic triad 
thus allowing me to extend the early observations of Bacq, and also 
to make some functional interpretations. However, the main growing 
awareness for me then was how little was known about the echinoderm 
nervous system and how few biologists had made a serious study of 

. but ha PPy hours spent on the windy Scottish shoreline, 

and fiPhiothrlk and fig tedgn with my friend 

and colleague Jim Cobb, also at the Gatty Marine Laboratory, led to 
a series of valuable collaborative investigations. Although it is 
now almost impossible to obtain funding for studies of echinoderm 
neurobiology, my deep interest remains. 

Propp, Michael (Institute of Marine Biology, Vladivostock) . I 
remember my first encounter with sea urchins perfectly well. From 
childhood I was fascinated by books of Jules Verne and about the 
and beamed myself as an explorer of the Ocean. So, when 
SCUBA appeared in the fifties, it as my chance. But Leningrad 
where X began to dive in 1957 , is on the practically fresh Baltic 
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and Black Seas and nearly devoid of echinoderms. But in August 
1959 I stood on the rocky shore of the Barents Sea in very 
cumbersome , home-made SCUBA ready to become the first man to dive 
in the Russian part of this sea. I stepped into the water - and 
this was my first contact with the wonder of Stroncrvlocentr ofug 
droebap . hi.ens j.s - as all the needles pricked my heel followed by 
trickles of ice-cold water. I slipped and bumped by bottom on the 
rock and - 0! 0! 0! -the urchins were everywhere. I grabbed stones 
to regain my balance -and they were all covered by these wonderful 
animals. So a little later, having obtained the proper skill to 
crushed needles from my own skin, I simply could not make 
them the main point of my Ph.D. 

Later I chose to supervise the research of my disciples and many 
urchins were sacrificed to measure respiration rates, dry weights 
and many other things. So I had my vengeance, but in due turn the 
urchins had theirs when I advised my last disciple to begin work 
with B iadsflia — he fled to Sebastopol on the Black Sea where he was 
hanne* t0 . f “Y living echinoderms. This, unfortunate™? 
animals'* t0 *** the end for me of researching these fascinating 
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Bch.ibling, Robert (McGill University) . I suppose I became 
interested in echinoderms in a rather round-about way. When I 
enrolled in graduate school at McGill University in 1973, I was 
undecided about whether I wanted to study marine biology or animal 
behaviour. My supervisor, Carol Lalli was a malacologist and I 
thought I could indulge both of my interests, as well as my desire 
to work in some exotic place by undertaking a field study of 
predatory behaviour and territoriality in tropical octopuses. 
Somewhere in the Caribbean would be perfect, and the fact that 
McGill had a research station in Barbados fit well with my plan 
So I diligently devoted myself to learning all I could about 
octopuses , and went to Barbados that f irst winter to begin some 
pilot studies. As it turned out, Barbados was no place to study 
octopuses (only because there were very few of them about), 
although I knew the Caribbean was right for me, maan! While on the 
rebound to find a new tropical animal to study, another student of 
£?;• ^ a111 s suggested I work on Prefer reticulatus. He told me 
these sea stars occurred in large numbers in the Grenadines, where 
he had observed them feeding on urchins in seagrass beds. At the 
time, I was taken by Bob Paine's work on sea stars as keystone 
predators, and I thought I might be able to find a tropical 
analogue in SESaEfcSE. In any event, I was interested in predator- 
Prey interactions, and even if sea stars were brainless, it was 
f, 11 t _ he Caribbean. When I searched the literature on Oreaster. 
I found that virtually nothing was known about its biology and 
ecology. It appeared that, while this species used to be 
widespread throughout the Caribbean, it had long been collected as 
a curio due to its handsome appearance and was now rare among the 
sore populated islands like Barbados. I happened to see my first 
specimen in a shop window in downtown Montreal. It was part of a 
clothing display but I convinced the shop owner to sell it to me. 
and so the love affair began. The next thing I knew, I was on 
Carriacou, a remote desert island in the Grenadines, where I set 
° . learn what I could about this curious beast, armed only with 

a diving mask, snorkel and fins, and the companionship of a good 
woman. What more could one ask for? I suppose I learned more 
about iife and about myself on that isolated and wondrous island 
than I did about greasier, but that experience paved the wav to 
further adventures and discoveries, and ultimately decided mv 
career. By the way, I soon found that the shallow lagoons off 
^ arrlac ® u were full of octopuses that no one had ever studied, but 
®" ce / , 1 star ® V «yes I never looked back. Those years in 
the Caribbean, studying the life of a sea star, were among the best 
years of my life. 

Bibuet, Myriam (Institut francais de recherche pour 1 'exploitation 
mer, Brest) • I was struck, during my first voyage in 1969 
for three months aboard the ship Jean Charcot, by the abundance of 
echinoderms in the trawls and especially their unusual, nearly 
elegant forms. It was of course the genus Deima that attracted mel 
A long time the photo of this species was at my door and the fioure 
of Herrouard in 1902 illustrated the first page of my state thesis! 
This typically marine group has seemed to me from the beginning of 
my research on the abyssal biology a group well adapted to the 
conditions of extreme life in the depths of the abyss. The 
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morphological characters are very peculiar and curious in certain 
cases and answer to a form of adaptation. I have souaht to 
interpret the mode of life and the adaptation to the Ireat depths 

a"aod2i^Mi in9,th ? echinoderms and especially the holothuroids as 
a model zoological group. Later the studies made in collaboration 
" utritl °" of holothuroids have led me again to interpret the 
detritivore system in using the holothuroid species as a model. 


Woodley, Jeremy (Discovery Bay Marine Laboratory). When I was an 
undergraduate in the Zoology Department in Oxford, I attended a 
field course at the Millport marine Station. It was in the SSter 
vacation of, I think, 1959 and was attended by students from 
several other universities. We learned a lot and had a good time? 
Our visit overlapped with April Fool's Day when, I remember, the 
9 ates of all the houses around Karnes Bay were mysteriously 
interchanged. It was then that I learned how to bolt a do*£ 
the outside (on the inside) with a piece of s?r£g! One of my 
colleagues, excluded thus from his bedroom, borrowed I rear « t ?£ 

report that, when he took the ladder back I wa secret lvSi^ 
and slipped in and did it again! secretly watching 

yss: we each had to choose a group of 

f K°“ C ? m ? unal collections, identify and display 
to the others. I chose brittle-stars because I thought they were 

ratter* a challen 9 e because some of ttem looked 

rather similar. So it was that I first met those fascinating 

of^he^irth^o^'S^e^ 119 aBphiurids ' dred ^ ed the glutinous mud 

Later in my undergraduate career, I had a term of tutorials in 
vertebrate biology from David Nichols. Not surprisingly, we talked 
about echinoderms quite often, and he suggested that I stay on 
after graduation to work with him. I had been much influenced bv 
Arthur Cain and the school of evolutionary ecology at Oxford and 

ot Ir^titth^r 8 * t0 fiM ° Ut “° re abou t the adaptive radiation 
°£ 5 r A£ lsh - hrittle-stars. But that meant, not only findina out 
J[ ha £ they i don, but how they do it, and one day David asked "How do 

ttat nrnn ar v tUbe .K feet work ' "e *°°n rlalizS? „o?™n?J 

\ Sk d ed - 7 ^solved^to b tr^^and^n^^f fc it? ^enTettr^^ 
te?tt?i-staisTor to hi k sSl^ P ° rt WatChing tUbe ‘ feet and Preserving 
Even so, my career could have been in quite another field I 
went on a University Expedition to British Guiana (as it then was) 
studying frogs and lizards in the rain fores of the Pot^ River' 

I enjoyed working in the tropics, became fascinated by frigs and 
a ctuaHy secured a Brazilian Government Scholarship to continuve 
with bhem, 'though it would have been for only one year. 
Had it teen possible, in those distant days, to get support for a 
postgraduate project with fieldowrk overseas, I woulfnow be l 
herpetologist. Funding was available to support projects at home 
and I remember saying to myself that I would just knowck off this 
ilw le P^^ct °n brittle-star tube-feet, then go back to my real 
love, the study of tropical frogs. People do change, don't they?! 
Nonetheless, when I took my first real job, I moved to the 


University of the West Indies in Jamaica because it offered 
research opportunities, not only on marine invertebrates, but on 
tropical frogs! As it turned out, they remained a hobby, and I 
moved deeper and deeper into the sea. * 
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OBITUARIES 

Smith, James Eric, (an obituary for Dr. Smith by David Nichols 
appeared in the 1992 Echinoderm Newsletter. An extensive one by Q. 
Bone and D. Nichols appeared in Biographical Memoires of the Royal 
Society . 38 , 325—343, 1992. The section on his echinoderm work 
follows) 




Honours 

Eric was awarded a C.B.E. in 1972 and was knighted in 1977; among other honours, he 
received the gold medal of the Linnean Society in 1971. the Frink medal of the Zoological 
Society in 1982. and was elected a Fellow of King’s College (1964) and Queen Mary College 
(1967). He received an honourary D.Sc. from Exeter ( 1968). and was one of the first Fellows 
of the then Plymouth Polytechnic (now theUniversity of Plymouth). 

SCIENTIFIC WORK 

Smith began his scientific life as a Student Probationer at the Laboratory of the Marine 
Biological Association at Plymouth. His first paper (1)* in 1932 was the result of this 
two-year studentship, and described the physical nature and fauna of the Eddystone 
Shell-Gravels. He concluded that ‘The distribution of species over the whole area is such 
as to suggest that any one of the three lamcllibranchs. Glycymeris glycymeris, Chione 
(= Venus) fasciata, and Astarte triangularis , associated with Spatangus purpureus - which, 
although few in numbers, is characteristic of the ground - is sufficient to characterise the 
community*. Interestingly, he noted a significant decline in numbers of the small bivalve 
Goutdia minima since a previous survey ten years before, and Holme’s later extensive 
surveys of the Channel benthos showed that this species has declined even more steeply 
since Smith’s work (Holme, 1946). During his work on the shell-gravel. Smith started to 
collect embryonic stages of the nemertine worm Cephalothrix rufifrons. When he moved 
to an Assistant Lectureship at the University of Manchester, he filled in the missing 
developmental stages on return visits to Plymouth. His paper (2) describes the early 
development, of interest because the worm is a representative of the group of nemertines 
which exhibit direct development. 

Smith’s echinoderm work began with a short letter to Nature (5) on the occurrence of 
immature individuals within the genital bursae of Ophiothrixfragilis anticipating his 1940 
paper (6) on the reproductive system of this brittle-star, a diversion from his principal work 
at that time. Smith notes the occurrence of young in the genital bursae of males as well as 
females. The habit is almost certainly a chance entering of the bursa by a young individual 
seeking a small crevice for safety during a vulnerable stage of the fife-cycle: like 
spine-clinging, it does not denote vivipary. He was later to comment (6) that the term ’genital 
bursa’ is unfortunate, as in so many ophiuroids. including O.fragilis , the oviducts do not 
open into these sacs, and their use as havens for the young is far from universal. 

In this later paper (6) Smith describes for the first time, the gross stages in gametogenesis. 
As there is no evidence of proliferation of germ-cells from the gonadial epithelium itself. 
Smith concludes that the primary germ-cells present in the gonads have migrated there from 
the rachis: The gonad is not the place of origin of the gametocytes. but within it maturation 
and growth of germ-cells takes place.* 


Numbers in this form refer to entries in the bibliography at the end of the text. 


The neunobiotogy of asteroids 

While at Manchester, Smith embarked on the monumental work for which he lx-. ie 
principally known: the neurobiology of the starfish. When he began, knowledge of the 
echinoderm nervous system was rudimentary. It was known that the neurons were very 
small, that spines, pedicellariae and tube feet could function autonomously, and that there 
was a motor system innervating effector organs. There was, however, still little unanimity 
of view regarding the subdivisions of the nervous system, and connections of neurons within 
it were largely unknown. It was in this historical context that Smith began the daunting task 
of investigating the nervous system of a group of animals that did not lend themselves readily 
to specific nerve stains, and whose nerves were difficult to identify (or even to see) by routine 
methods. He said later in life that his colleague at Cambridge, Carl Pantin. had tried in vain 
to warn him off the echinoderms, reminding him that their cells were far smaller than those 
of most other animals; that nobody could get very far with the neuroanatomy of animals so 
generously endowed with endoskelcton; and that these animals did not lend themselves to 
specific nerve stains. A later worker in echinoderm neurobiology has commented that 'There 
is less known about the organization of the echinoderm nervous system than that of any 
other phyla of metazoan animals. The reason for this is not that they are obscure or that they 
are not intriguing. It is simply that they arc very difficult to work with technically (Cobb 
1987). Electron microscopical techniques, which were later to enable great strides to be 
made in neural mapping, particularly at nerve-muscle junctions, were not yet available. 
Recently, too, new staining techniques, such as Lucifer yellow introduced iontophorctically 
into neurons, have enabled pathways to be traced with greater accuracy. But even without 
these later techniques Smith ’s work took the subject of echinoderm neurobiology forward 
with an impressive set of papers. 

In the first of a series of three major papers in the Philosophical Transactions (3), Smith 
began to extend understanding of the nervous system by painstaking sectioning in several 
planes, followed by observations at the limits of optical microscopy. In this 1936 paper, in 
which his preparations were stained by conventional histological techniques, particularly 
Mallory's trichrome. Smith made enormous advances in understanding the neural basis for 
starfish activity. The paper has been extensively quoted subsequently, and no fewer than 
ten of Smith's figures from it were reproduced by Hyman in the echinoderm volume of her 
classic series The Invertebrata, a book that begins with the now-famous affirmation: 'I here 
salute the echinoderms as a noble group especially designed to puzzle the zoologist.' 

The second paper (8) on the mechanics and innervation of the starfish tube-foot -ampulla 
system greatly advanced the study of the neural pathways involved in locomotion and other 
activities. As Smith remarked in his introduction, 'The tube feet of a starfish are concerned 
in almost every action which the animal as a whole is called upon to perform. It is, moreover, 
the coordinated movement of the podia which gives direction, purpose and rhythm to the 
action.* 

To map neurons and their axons for this paper. Smith used for the first time the 
Unna-MacConnell methylene-blue leucobase technique for intravitam staining of nervous 
tissue in fairly large, chunks of starfish arm, subsequently fixed in ammonium molybdate 
and thick-sectioned. This variant of Ehrlich’s technique had been used successfully in 


demonstrating the nerve net of the coelenterate Hydra about ten years previously, and 
although it was to prove invaluable in tracing some nervous pathways in the starfish, it was 
also to be instrumental in misleading him in the structure of certain elements. 

In his third paper on starfish neurobiology, published in 1950 (10). Smith describes in 
detail the innervation of the arm, ampullar and tube-foot musculature in Astropecten. He 
states that the axons innervating the tube-foot musculature ’may best be likened to ribbons 
many times broader than the thread-like fibres of the nerve chain. They are applied along 
the length of the muscles, many fibres of which are served by collateral branches of the 
ribbon axons.’ A principal difficulty in this work was the accurate identification of the form 
of nerve-fibre terminals, as Smith recognized, and it later became clear that the ‘ribbon 
axons’ are in fact modified muscle cells. Dr I.L.S. Cobb writes: ’Smith produced many 
useful images (by his methylene-blue staining) but regrettably the advent of the electron 
microscope showed: (a) that muscle cells had also stained; and, (b) that long processes arise 
from muscles with a striking convergent similarity to axons.' 

Coordination of movement in the starfish 

Smith s first review (7) was written during the highly productive period of laboratory 
work he undertook at Cambridge. The principal theme was the way arm and tube-foot 
movements are coordinated. Movement in echinoderms, he suggests, is worthy of special 
study because these are animals in which radial symmetry extends in varying degrees to 
almost all organ systems of the body, and so the nature of their movement has no counterpart 
in the activities of bilaterally symmetrical animals. The nervous system exhibits different 
powers of integration in different parts of the body: spines and pedicel lariae are virtually 
independent effectors, whereas tube feet and arms are subject to a rigid coordination in the 
interests of the whole animal. 

The question whether there are special coordinating centres had much exercised 
echinoderm biologists, and in this review (7) Smith remarked that ’One might suggest that 
the nerve ring includes a nerve centre at the base of each arm, and that the neurones of these 
centres can heighten :he general level of excitation within the radial nerve cord of their 
respective arms’. He reiterates the classic experiment in which starfish arms are autotomized 
or severed with or without a part of the adjacent nerve ring, experiments that had so 
influenced earlier thir king. With part of the nerve ring intact, the arm is said to act as a 
leading arm, with its tn foremost, whereas an arm severed distal to its junction with the ring 
will move off with its proximal (open) end leading. Ibis experiment does not always produce 
cut-and-dried results, and after a time the arm with part of the nerve ring attached will often 
revert to behave like the arm lacking part of the ring. As Smith said, ‘there are indications 
that the general level of activity of the neurons of these supposed centres is not always 
constant’. 

In a synthesis of the relation between structure and function in echinoderms (II) he 
showed how his work on starfish sensory and motor systems and the distribution and fine 
anatomy of nerve tracts connecting them enabled a more meaningful examination of 
behavioral aspects of nervous control. He pointed out that it is not possible to study 
locomotory coordination of arms and tube feet by simply suspending a starfish in water: the 
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arms of such a preparation will twist and bend incessantly and the tuN* 

to regain contact with a hard surface. But an inverted starfish placed over a y si/cd 

cylinder will permit observation of an actively stepping experimental animal. 

When such an animal is gently touched on its dorsal surface by a probe, the spn ’ of 
excitation from the stimulated spot can be followed. 

The sequence of responses evoked lead to the conclusion that there is a dual-control 
mechanism in place, the one peripheral and reflex, the other central and generalized, and 
this pattern is of significance in the integration of locomotory stepping. 

Because the sequence of tube-foot movements is not dependent on a centrally determined 
rhythm, the integration of stepping activity must be by cycles of activity within the foot 
itself. Smith therefore advocated in this paper that there should be subsequent study of the 
effects of localized and graded stimuli applied to a tube foot at different phases of its stepping 
cycle, and a survey of the different kinds of step that may be associated with various stimuli. 
Such a study has yet to be done. 

The current view on the neural basis of echinoderm behaviour is that coordination is 
effected by the series of segmental ganglia composing the radial nerve-cord along each arm, 
and that the circum-oral nerve ring serves mainly to connect the nerve cords one to another. 
The layout of the nervous system is thus radial rather than central, and ‘the dominance that 
coordinates whole-animal behaviour can shift from one part of the radial nervous system to 
another* (Cobb 1990). Such an approach helps to explain not only the observed differences 
in tube-foot response down the length of an arm that Smith and others had observed, but 
also the progressive change in tube-foot response in severed arms. It is also becoming 
increasingly evident that responses and hierarchical interactions are dependent on the 
physiological state of the animal, such as its nutritional condition or the level of illumination 
in which it has been living before observation. 

Smith’s achievement was to provide, for the first time, considerable anatomical detail of 
sensory and motor pathways, giving to subsequent echinoderm workers a framework for 
further studies using more recent ultrastructural and recording techniques. 

Some 15 years after completing experimental work on the echinoderm nervous system, 
and shortly before leaving Queen Mary College London, Smith published two furthe^ 
reviews on the current status of echinoderm ncurobiology . In both ( 1 5, 1 6) he suggested the 
occurrence of a giant-fibre system in ophiuroids. More recent work by Brehm ( 1977) has 
indeed described giant fibres in the ophiuroid arm, from which single-unit action potentials 
could be recorded. Since then, these large neurons of brittle stars foreseen by Smith have 
enabled an appreciable increase in knowledge of the echinoderm nervous system at the 
cellular level. 


